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New York for Defense 


INCE engineers and contractors have 

entered so heartily into the spirit of the 
military preparedness movement, it will be 
of general interest to the readers of the 
Engineering Record to know that the Gov- 
ernor of New York has signed four meas- 
ures, passed in the recent session of the 
Legislature, aiming to make the citizens of 
the state of maximum effectiveness in mili- 
tary defense. The bill provides the neces- 
sary power, first, for compulsory physical 
training for all public and private school 
pupils more than eight years old; for com- 
pulsory military training of all boys be- 
tween sixteen and nineteen, except those 
regularly employed as a means of livelihood; 
for the enrollment of all male citizens be- 
tween eighteen and forty-five years of age, 
from which list drafts may be made at any 
time, in peace or in war, in order to bring 
the National Guard up to full strength, and 
finally for such changes in the military law 
as are needed to increase the number and 
efficiency of the defense forces of the state. 


Longleaf Pine and Durability 


HY MATERIAL INTERESTS wait 

for the consumers to force them into 
better specification-writing is not always 
clear. Many attempts have been made to 
square the uses of wood to the classifica- 
tions the sellers felt disposed to make, and 
sometimes the changes. have been made so 
often that the buyers could not keep up 
with them. The southern pine specifications 
have been passing through a series of evo- 
lutions, and the latest word is the adoption 
last month by the Illinois Society of Archi- 
tects of the official grading of the Southern 
Pine Association, except in the highest 
specification where both strength and dura- 
bility are required. The modification sim- 
ply adds the word “longleaf” to the density 
specification. This was deemed necessary 
because the “select structural grade” is 
based on density, which takes care of the 
strength but not necessarily of the dura- 
bility—a quality dependent upon the 
amount of heart. Since from the practical 
standpoint it requires longleaf to meet the 
necessary heart requirement, the architects 
did well to put in that word rather than 
to attempt to describe the requirement and 
lead many people to believe that some other 
species might be satisfactory. 


Specification for an Engineer 
T IS NOT unusual for reports on pro- 
jected engineering enterprises to recom- 
mend that the work be placed in charge of 
a “competent” engineer. While the inten- 
tion is most commendable, the result is not 


a.ways what is desired, since the interpre- 
tation of the word “competent” is generally 
lett in the hands of non-technical men—a 
county court, a city council, a board of com- 
missioners. In a recent engineering re- 
port the general recommendation as to com- 
petence was replaced by a much better and 
very definite specification of qualities which 
the proposed incumbent should have. In 
their report to the Levy Court of New 
Castle County, Del., George W. Tillson, 
Henry G. Shirley and Arthur H. Blanchard 
recommended that the highway work of 
New Castle County be placed in charge of a 
civil engineer who has had at least four 
years’ experience in the supervision of high- 
way construction and maintenance and who 
is a full member or an associate member of 
the American Society of Civil Engineers or 
has the requirements for the grade of as- 
sociate member. The recommendation was 
made complete by a quotation from the con- 
stitution of the society giving the qualifi- 
cations for associate membership. This 
method of specifying the type of engineer 
might well be copied by others in making 
similar reports. 


Experience for Teachers 


NE OF THE striking facts brought 
Ocut during the discussion in this jour- 
nal of the causes for the decline in the 
number of civil engineering students was 
the growth of the engineering school at the 
University of Michigan since its reorgani- 
zation in 1911. The causes of this growth, 
in the face of a general decline elsewhere, 
warrant the consideration of all engineering 
educators. The chief reason is believed to 
be the policy of selecting as professors and 
instructors engineers with practical train- 
ing. When professors have had from 10 
to 25 years and instructors at least 5 years 
of experience outside of college, as is the 
case at Michigan, results should follow. 
The attendance results, at least, seem to 
indicate that such is the case at Michigan. 
Most engineering schools have developed a 
system of “inbreeding”? which, while de- 
plored on theoretical grounds, is considered 
necessary because of limited funds. Young 
graduates are brought back to teach after 
little or no practical experience, are ad- 
vanced to instructorships, and finally reach 
professorial rank. The influence on stand- 
ards and the tendency to stagnate and drop 
into deeper ruts of educational inefficiency 
have been vividly portrayed by Professor 
Swain in the recent discussion in this jour- 
nal. Are not the low academic standards 
and the absence of common sense which he 
deplores largely due to teachers who have 
never had to work under business standards 
of accomplishment? 


Investments for Engineers 


HE LETTER on engineers’ savings, on 

page 716, carries a suggestion that may 
well be pondered by employing engineers. 
Mr. Berg suggests that these men advise 
their young assistants on savings invest- 
ments. Few men with extensive experience 
in handling funds will care for the duty 
that Mr. Berg wishes on them, yet have 
they not an opportunity for service that 
should not be lightly thrust aside? Even 
if they cannot bring themselves to the posi- 
tive action of suggesting definite invest- 
ments, they can act negatively in warning 
their young men against speculative enter- 
prises, against buying Wall Street ‘cats 
and dogs” that exalt the manipulators to 
golden thrones but bring heartaches, and 
even ruin and despair, to the outsiders. 
Many engineers are assisting their young 
men. This journal knows of a score of 
cases where the advice is not merely nega- 
tive but decidedly positive. And the men, 
young and old, in these organizations are 
bound to the “chief” by “hoops of steel.” 
Contentment reigns in these offices, the 
serenity that comes with financial security, 
the concentration on the work in hand that 
is possible only when the mind is free from 
hounding world-cares. Mr. Berg’s thought 
is well worth pondering. 


Field of the Technical Journal 


R. BERG’S letter also affords oppor- 

tunity to comment on the scope of the 
technical journal. He suggests that occa- 
sional discussions of investment opportuni- 
ties would be in order. While such discus- 
sions might be invaluable, their advisabil- 
ity must be judged on the basis of the ideal 
that the technical journal has set for itself. 
That ideal, as formulated for the Engi- 
neering Record, may be briefly expressed 
by these words: “To render the maximum 
possible technical service to the civil engi- 
neer and the contractor.” Every bit of 
white space available in each issue is at a 
high premium. The supply of technical 
articles and notes which meet the profes- 
sional and business needs of the readers is 
double or treble each week the space avail- 
able. Consequently what is not included 
in the journal’s professed scope must be 
ruthlessly held out. There are many non- 
engineering factors that play an important 
part in.the success of the engineer and the 
contractor—his morals and his health, for 
example—yet they cannot properly be given 
place in an engineering journal. There are 
other agencies and other mediums that take 
care of these matters. However, there is a 
twilight zone in which technical and general 
subjects overlap. In it are such topics as 
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engineering ethics, engineering education, 
engineering publicity, engineering partici- 
pation in public affairs, engineering and 
military preparedness. Just how far each 
of these subjects shall be pursued and be 
given space requires a fine discrimination. 
The Engineering Record, particularly in its 
editorial pages, has treated them at length, 
believing that a fairly thorough discussion 
has a decidedly broadening influence. That 
policy has received a strong indorsement 
of the readers. The editors feel -certain, 
however, that they cannot go farther afield, 
that no matter how important the subject 
it must not be treated unless it has a de- 
cided technical bearing. 


Prospective Development and the 
Value of a Railroad 


OSSIBLY readers of Mr. Shepard’s 

article, on page 704, relative to the value 
of a railroad will think that this journal 
in printing such a discussion is violating 
its own editorial advice of April 29 to steer 
a straight course in valuation and ignore 
“mushroom” theories. Certainly Mr. Shep- 
ard’s theory of capitalizing future pros- 
pects is outside of the beaten path. Never- 
theless he has carefully developed it, and 
the Engineering Record believes it is well 
worth consideration. 

To this journal it appears that the au- 
thor’s reasoning is based on the same fal- 
lacy as the official railroad view of the 
“other elements of value,” that is, that 
these items are all plus. Mr. Shepard 
- doubtless recognizes that neither his nor 
any other exact process of valuation would 
make it possible to separate the rates of 
any railroad of size from the general rate 
structure and remodel them in strict ac- 
cordance with the computed value. As the 
Engineering Record understands it and has 
repeatedly pointed out, the only use as re- 
gards rates to which the valuation of the 
railroads can be put is in determining the 
general level of rates from the sum total 
of the values of all of the railroads in the 
country, or at best from the totals of large 
districts. Rates cannot be made high 
enough to make every road profitable, and 
on the other hand, in fairness to the aver- 
age road, cannot be made low enough to 
prevent a few from making more than the 
theoretical fair profit. There are those who 
contend that it is proper to add, to the 
above-mentioned sum total for all roads, 
figures representing prospective growth of 
business of the successful roads, on the 
ground that the builders or buyers of these 
roads exercised foresight which should ‘be 
rewarded. Even these would hardly hold 
that anything should be added to the pres- 
ent reproduction cost or capital equivalent 
of the unprofitable road merely because the 
prospects are that in the next decade the 
road will be called upon to handle a larger 
volume of business—at a-loss as heretofore. 

The Engineering Record has inferred in 
the foregoing that practically every road of 
any importance would have ascending trend 
lines, regardless of its financial condition. 
It might be, however, that a railroad that 


was doing little in the way of expansion 
would be improving its condition by reduc- 
ing its operating expenses. In that case 
the trend line of earnings required under 
Mr. Shepard’s theory would seemingly be 
horizontal and the road would be penalized 
for its improving efficiency. Conversely, a 
road that was decreasing in efficiency would 
be rewarded for so doing. This seems to 
indicate another serious defect in the 
method. 

Nevertheless the Engineering Record be- 
lieves that the matter of trend is an im- 
portant one and worthy of serious consid- 
eration. Perhaps careful calculation of 
trend for a number of representative roads 
would give some,illuminating information. 
In any event the Engineering Record would 
be glad to have the subject discussed in its 
columns. 


Professional and True Conserva- 
tion of Natural Resources 


OR over seven years—since the memor- 

able congress called by President Roose- 
velt in the White House in 1908—“‘‘conser- 
vation” has been a term with which to con- 
jure. Impressed by the necessity of cur- 
tailing waste in the use of our natural re- 
sources, newspaper editors since then—save, 
possibly, in the Far West—have been ever 
ready to accept without analysis anything 
from a simon-pure “conservationist.” Par- 
ticularly has this been true when the advo- 
cate has combined with his plea for econ- 
omy in the use of natural resources the 
bugaboo of a grasping monopoly seeking 
by any and every means to rob the people 
of their birthright. 

Has this not gone far enough? The 
water-power situation is a pertinent in- 
stance of the abuse of the word ‘“‘conserva- 
tion.”’ As every schoolboy knows there are 
millions of water horsepower running to 
waste in the United States every year. 
Time and again efforts have been made to 
get through Congress legislation which 
would encourage capital to develop these 
powers. They have failed, sometimes be- 
cause of pressure of congressional work, but 
always the conservationist of the profes- 
sional type has had a large part in prevent- 
ing the adoption of the measure. Mani- 
festly conservation is accomplished by put- 
ting powers to work, not by letting them 
run to waste—and the professional con- 
servationists are chiefly responsible for the 
present waste. 

In 1913 the National Conservation Con- 
gress, meeting in Washington, adopted a 
set of “unanimous recommendations” in 
regard to water power. This set of rec- 
ommendations has been the basis of many, 
if not all, the water-power measures intro- 
duced since then in Congress. The Shields 
bill, passed by the Senate, includes every 
stipulation of these “unanimous recom- 
mendations,” save that which provides that 
the Government should receive an annual 
recompense for the power used. As pointed 
out editorially in this journal in April 8, 
however, this omission is offset by the pro- 
vision that the rate shall be governed by 
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the state public service commissions or by 
the Interstate Commerce Commission. 
Despite the fact that the bill thus embodies 
the stipulations which even the professional 
conservationists assented to in 1913, these 
same men, headed by Gifford Pinchot, are 
waging a strong fight against the Shields 
bill. They lost, however, in the meeting of 
the National Conservation Congress in 
Washington May 3. Their contention 
there was that the bill does not really give 
the Government an opportunity to recapture 
the power site, despite the fact that the bill 
states explicitly that the franchise shall be 
revocable after fifty years. 

On what basis their contention that “the 
fifty-year limitation as proposed is nothing 
more than a mere fiction” is based this jour- 
nal does not understand. The Senate after 
a very lengthy debate concluded that the 
provisions were sufficient to protect the in- 
terests of the United States and Secretary 
Lane has endorsed the measure. 

There is an indication, judging by the edi- 
torial and news items examined by this jour- 
nal within the last month, that the news- 
papers are beginning to see that true con- 
servation rests in the development of our 
water powers and not in the continuance of 
the opposition of the professional conserva- 
tionists. In most of the items the opposi- 
tion is referred to as coming from the 
“Pinchot element.” The terms conserva- 
tion and conservationist are avoided. In 

other words, a distinction is being made 
between the true conservationist and the 
adherents of the Pinchot fold. Mr. Pinchot 
is undoubtedly a conservationist in theory; 
in practice, so far as water power is con- 
cerned, he is the most prodigal man in the 
United States. 


The Increasing Efficiency of Large 
Steam Turbines 


O MANY engineers it seems but a short 

time since a thermal efficiency of 15 to 
18 per cent represented a truly marvelous 
standard of operating success in steam- 
driven prime movers. A plant capable of 
turning out a kilowatt-hour on 2.5 lb. of 
coal was looked upon not long ago as a 
pace-setter in economy, and so it.was in 
its day. But new conceptions of efficiency 
came into being with the development. of 
the steam turbine, and with increasing 
sizes the advance in economy attained by 
this extraordinarily interesting equipment 
drove everything before it in large work, 
threatening even hydroelectric generation 
except under conditions of unusually low de- 
velopment cost and favorable load-factors. 

A thermal efficiency of 24.81 per cent was 
reported last week at a meeting of the 
American Society of Mechanical Engineers 
in New York in a paper upon “Efficiency 
Tests of a 30,000-KW. Cross-Compound 
Steam Turbine,” by H. G. Stott and W. S. 
Finlay, Jr. This exceedingly high point in 
economy, corresponding to a water rate of 
only 11.258 lb. per kilowatt-hour, was at- 
tained at a load of 26,740 kw., the steam 
pressure at the throttle being 224 lb. per 
square inch, and the superheat 108.5 deg. 
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Fahr. The vacuum was 28.862 in. and the 
Rankine-cycle efficiency under these condi- 
tions was 75.84 per cent. A result like this 
hints at still further good things to come 
through the adoption of higher pressures 
and superheat, larger units and plants de- 
signed de novo for what might be called 
super-economical service. Turning aside 
from this for the moment, however, it is 
interesting to contrast the performance of 
the 30,000-kw. unit as set forth by Messrs. 
Stott and Finlay with that of the engine- 
driven unit which was its predecessor. 

The test was made upon one of the three 
turbo-generating units of the 30,000-kw. 
size installed in the Seventy-fourth Street 
station of the Interborough Rapid Transit 
Company at New York City. In 1900 this 
plant was equipped with eight reciprocating 
engines of 5000-kw. rating and a maximum 
capacity of 7500 kw. In a space no greater 
than any one of these units required, a 30,- 
000-kw. turbo-set now stands, operated from 
the same boilers, now run at higher pres- 
sure, with mechanical stokers of the under- 
feed type and superheaters designed to sup- 
ply 200 degrees of superheat when the boil- 
ers are delivering three times their rated 
output. The water rate of the engine units 
was 17 lb. per kilowatt-hour, compared with 
about 11.4 Ib. for the turbines when operat- 
ing under similar conditions. Here is a 
concentration of generating capacity in the 
ratio of more than 4 to 1 on a maximum 
comparison, the turbines being capable of 
delivering over 32,000 kw. per unit, and 
here, too, is a gain in efficiency which puts 
the reciprocating engine out of considera- 
tion for heavy work, although heavy work 
has been its best field since the economies 
of much smaller turbo-units were mani- 
fested. 

The authors did not mention the labor 
requirements of these large units in their 
paper, but brought out the fact in the dis- 
cussion that the first cost of such a unit, 
including generator and condenser, was 
only about $9 per kilowatt, compared with 
approximately $40 in the case of the former 
engine, generator and condenser unit. In 
other words, an investment of $1,600,000 in 
eight engine units with an aggregate maxi- 
mum capacity of 60,000 kw. compares with 
an outlay of $540,000 for two turbo-genera- 
tor sets with a maximum capacity of about 
65,000 kw. Such a reduction in investment, 
too, must be considered in connection with 
the economy in operation represented by the 
difference between 2.5 and 1.5 lb. of coal 
per kilowatt-hour. Furthermore, fulleweight 
should be given to the ability of the steam 
turbine to operate at high efficiency through 
a wide range of load. In the Interborough 
ease the water rate increased only some 5 
per cent at loads approximating half the 
rating of the unit, and momentary swings 
of even 30 per cent in the average load 
cut no appreciable figure in economy. 

In a sense, the 30,000-kw. turbo-unit 
has become commonplace to the design- 
ers and purchasers of high-powered equip- 


ment, and the publication of results like | 


those above simply whets the appetite 
of the engineer for similar food seasoned 
with even bigger outputs. Great things are 
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afoot in the fieid of boiler design, and pres- 
sures running two or three times those of 
to-day are likely to be used in the near 
future. It would be hazardous to predict 
where the size of turbo-generators will stop, 
and machines of 60,000-kw. rating and even 
above, are coming into their own. Given 
the combination of a 60,000-kw. unit, 
already in process of manufacture, with a 
boiler group designed for operation at 600 
lb. per square inch, which seems to be in 
early prospect, further substantial gains in 
efficiency may be confidently expected. A 
manufacturing cost of 2 mills per kilowatt- 
hour is not as far away as it used to be, 
and in the light of high-pressure possibili- 
ties and the increasing size of generating 
units, the day of 1.5 mills per unit of energy 
delivered at the bus seems almost within 
reach. 


Standard Contract Forms for 


Engineering Work 
OULD not standard contract forms 
furnish the average engineer with a 
better guide than he has now for drawing 
and administering contracts? Would not 
such forms lower the cost of engineering 
construction by reducing the risk which the 
contractor faces with engineers he does not 
know? 
Reference is made to contract standards 
that might be drawn by the American So- 


‘ciety of Civil Engineers, in collaboration 


with representative contracting interests, 
and -with the aid of competent legal advice. 
The Engineering Record, in what is said 
here and in the article on page 699 of this 
issue, recognizes that none of the provisions 
cited as unfair are actually so under com- 
petent administration, and that many of 
those quoted do not reflect the wishes of 
the engineers, having been framed by the 
attorneys of the owners or of the cities 
involved. It is contended, however, that 
the average engineer often lacks the force, 
the backing and the ability to compel an 
equitable enforcement of poorly drawn con- 
tracts copied after the forms used on large 
work; and, further, that carefully prepared 
standard forms would greatly raise the 
average of contract administration. Fur- 
thermore, if such forms, sponsored by the 
American Society of Civil Engineers and 
by men of high standing in contracting and 
in the legal profession, existed, the average 
engineer would be much better able to face 
down the legal adviser who seeks to insert 
provisions that are not equitable and that 
will raise the cost of the work. 

The American Institute of Architects 
long ago recognized that standard forms, on 
which individual contracts could be based, 
constitute a real remedy for conditions 
similar to those that now obtain on much 
engineering work. Such forms are far 
more potent for correcting errors than the 
commendable practice of certain individuals 
or the too-often disregarded teachings of 
technical schools. 

There are two sides to every bargain, 
and both parties receive most for their 
money when both are treated alike and 
fairly. The “standard documents” of the 
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American Institute of Architects plainly 
show that this truth was well considered 
in drawing them. On the other hand, de- 
spite the advanced position taken by Wad- 
dell and Wait and reflected by a few writ- 
ers and teachers, it can be well maintained 
that engineering contracts have so far been 
developed mainly from one side. They pro- 
tect the engineer and his employer. They 
do not protect the contractor in any specific 
language. When the engineer is protected 
against his own faulty work by such clauses 
as those disclaiming the very information 
on which bids are asked, and allowing the 
engineer to make good his own errors or 
omissions at the contractor’s expense, an 
element of uncertainty comes in which re- 
sults in high bids. This uncertainty is fur- 
ther increased by the usual provision allow- 
ing the engineer or owner to change plans 
at will, without first adjusting the matter 
with the contractor, and binding the latter 
to take whatever sum the engineer thinks 
the changes are worth. It is further aug- 
mented by the common practice of making 
the engineer the final judge of all disputes. 
When such a clause is included there is 
never any guarantee to the contractor, even 
if he bids on plans prepared by an engineer 
of enviable reputation, that this man will 
continue in charge of the work or that 
minor losses will not be forced on him by 
the engineer’s associates or subordinates. 

Moreover, men of enviable reputation are 
not so numerous as they might be if better 
standards were in force. The strong temp- 
tation to save their reputations by misus- 
ing authority vested in them by contract 
provisions has caused many engineers to 
forsake the straight and narrow path. As 
they err, the cost of work to their clients 
mounts. These members of the profession 
should be protected against such tempta- 
tion by standard contract forms. If such 
forms were in existence the unjust or in- 
competent engineer who is pulling down 
professional standards could no longer hide 
his inefficiency by throwing its cost first on 
contractors and finally on his clients. In 
the face of publicly-known -standard con- 
tract forms he would no longer dare draw 
inequitable documents. Furthermore, he 
could not follow these forms because they 
would guarantee to the contractor that the 
engineering work had been and would be 
competently handled, and he could not so 
handle it. The result is that incompetents 
would be forced out of the consulting ranks. 

On the question of patent infringement, 
it is neither good business nor economy to 
make the contractor pay in all cases. Stand- 
ards can also improve this detail. 

In drawing such a set of standards, con- 
tractors, contractors’ engineers and lawyers 
of high standing must be consulted. The 
work of the American Institute of Archi- 
tects was conceived in the proper spirit. 
Even though the resulting documents are 
not a direct model for engineers, even 
though they may not be perfect, the 
methods by which they were produced, and 
recently revised, should be carefully con- 
sidered. There is need for study of the 
subject. The American Society of Civil 
Engineers is best equipped to do it. 
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Stop Slides by Releasing Accumulated Water 
at Bulls Bridge Hydroelectric Plant 


Leakage from Pond, a Break in the Canal Bank and Landslides Occur 
at Small Plant in Connecticut After It Had Been in Service Several Years 


By CHARLES RUFUS HARTE, 
Construction Engineer, Connecticut Company, New Haven, Conn. 


ERIOUS LEAKAGE from a storage 

pond, landslides that threatened the 
security of the intake canal, and a break in 
the canal bank are a few of the develop- 
ments which occurred, and had to be dealt 
with, in the Bulls Bridge hydroelectric plant 
in Connecticut, after it had been in service 
some years. The leakage was dealt with 
for the time being by inserting pipes into 
the points of heaviest flow. The interrup- 
tion to operations, due to the break in the 
canal embankment, was remedied tempor- 
arily by the construction of a flue, and, 
later, permanently by the construction of a 
concrete wall. The slides were effectually 
and economically stopped by digging drain- 
age ditches and driving drifts to relieve the 


PERMANENT WALL AT EMBANKMENT BREAK 


pressure of the accumulated waters that 
caused them. 

Other features of the rehabilitation work 
that was necessary at the plant included in- 
creasing the stability of the forebay dam, 
the construction of a standpipe foundation 
in the tailrace and the repair of a penstock, 
broken through a sudden draft. 

The Bulls Bridge plant is located in Con- 
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necticut, in the vicinity of Waterbury, New 
Britain and Cheshire. Its canal pierces the 
gorge wali of the river on the east side and 
comes out on the bank, where it follows its 
level along a hillside to a total length of 
nearly 2 miles, to a forebay from which pen- 
stocks supply the turbines in the power 
station on the river bank below. 

About 2000 ft. below the headgate the 
canal crosses a natural depression. This 
area was closed in by a bank at the lower 
end, forming a pool some 8 acres in area, 
but too far from the forebay to be of any 
help for storage purposes except against a 
long sustained peak draft. This pond, 
known as pond 1, lies against the river 
bank, which is a porous limestone ledge at 
this point and through which there was a 
very heavy leakage from the time the canal 
was first built. 

To stop the loss the spot of heaviest flow 
was opened up, and an 8-in. wrought-iron 
pipe, threaded for a cap, was pushed well 


back and. securely anchored in concrete. 


The other leaks were then dug out and the 
cavities refilled with dry cement faced with 
mortar. As soon as this had set the pipes 
were capped. After an unsuccessful effort 
to stop the new leaks, which developed as 
fast as the old ones were closed, a smaller 
pipe was inserted in a second center of 
leakage and both pipes were allowed to run 
free. By this means, and other’ methods 
commonly employed to prevent seepage 
through the bottom, the leakage was con- 
siderably reduced. The only completely 
satisfactory treatment, however, would have 
been the construction of a dike cutting off 
the leakage area, a procedure which would 
have cost more than would have been war- 
ranted unless the rate of leakage had very 
materially increased)! 


BREAK IN CANAL BANK 


From pond 1 to a point near the forebay, 
the canal follows a sidehill, the easterly 
side in cut and the westerly side in fill. In 
order to cut down the cost the first part 
was in many cases left low. In 1906, due to 
negligence on the part of the operating 
force, the gates were not closed as the load 
fell off at the station. As a result at a 
point about 2000 ft. from the forebay the 
bank was topped and, an hour later, carried 
out. 

Immediate steps were taken to restore 
service. The earth banks could have been 
replaced in less time than the temporary re- 
pairs required, and at 


a far less expense 
than the permanent 
works, but, at the 


time, it was believed 
that a flume would 
best bridge the gap. A 
shelf was blasted back 


TILE DRAIN DROPS FROM EACH END TO CENTER OF EARTH DAM 


VoL. 73, No. 22 


CANAL FOLLOWS HILLSIDE FROM POND 1 TO POND 2 


25 ft. in the solid ledge of the hill, and on 
this was set, on 3-ft. centers, four rows of 
10 x 10-in. posts, carrying 10 x 10-in. 
stringers. The flume was 200 ft. long, and 
was made up of a series of rings 4 ft. 
apart, inside of which were two layers of 
yellow pine, each 2% in. thick, laid to break 
joints, the inner one of matched stock, with 
a layer of tar paper between the two. The 
rings were 12 ft. 4 in. wide in the clear, 
and of a height increasing from 7 ft. 7 in. 
to 8 ft. 7 in. Each end of the flume was 
secured in a plank bulkhead, closing off the 
canal. Sand bags were used to prevent un- 
dermining, and a plank apron was extended 
from. the southerly bulkhead downstream. 
The banks below were riprapped for 30 or 
40 ft. These, however, showed such effects 
of the flume discharge that a further shut- 
down was made, when the inside face of the 
westerly bank was riprapped in cement for 
a distance of 160 ft. below the bulkhead, and 
a timber wing was built 80 ft. long, cutting 
off the water from this length of bank. 
CONCRETE FLOOR AND WALL ~ 

In the meantime a contract had been let 
for the construction of a permanent concrete 
floor and reinforced-concrete wall to replace 
the lost section. 

The removal of the flume proved quite 
difficult. It being out of the question to do 
the work during the short Sunday shut- 
down, which was all that could be allowed, 
the space between the flume and wall was 
allowed to fill with the canal in service, but 
the inertia of the moving water kept the 
flume from floating. An effort to break it 
by pulling it sideways was also unavailing. 
Finally the southerly bulkhead was re- 
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moved and, the flume being free, it was pos- 
sible to break it up. Booms at several 
points kept the fragments out of the fore- 
bay. 

As the posts proved very difficult to re- 
move, some were sawed off, and others 
chopped off, either plan leaving stubs, which 
it was feared would start silting; but, while 
on two or three occasions the hottom was 
filled nearly to the tops of the stubs, it sub- 
sequently scoured out again. 


LANDSLIDES 


At the point where the bank failure oc- 
curred an abrupt hill sweeps east and south, 
leaving a steeply sloping pasture from a 
marsh some 20 ft. below the flow line of the 
canal. The toe of the west bank of the 
canal falls at the toe of this slope, while the 
east bank rises at the point some 10 ft. 
above the water to meet the old surface. 
In 1907 an area about 100 ft. wide, extend- 
ing 200 ft. up the hill, pulled forward sev- 
eral feet in as many hours, opening, at the 
top, a crack 8 or 4 in. wide, while the sur- 
face dropped nearly a foot. 

The entire affected area showed cracks 
parallel to the canal, far apart at the top 
but closer together toward the ‘lower 
end, where the ground looked like a plowed 
field, and was 2 or 3 ft. above its original 
level. At the face the top overhung the 
base, and continually dropped down masses 
of a cubic yard or so. Under the direction 
of E. H. McHenry, then engineering vice- 
president of the properties, the slide was 
attacked from the front. The material, a 
hardpan with streaks of greasy clay of vari- 
ous colors, was so saturated that when 
touched it melted and flowed, but in a very 
short time the face was sufficiently drained 
to act as an abutment. The ditches were 
then pushed to the end of the movement, 
which had apparently extended 10 or 12 ft. 
below the surface, and no further trouble 
was experienced. 

Four years later an area of 7 acres im- 
mediately south of the first slide dropped 
about 4 ft. vertically, and moved forward, 
opening up a main crack about a foot wide 
and 30 ft. deep at the upper edge, 300 ft. 
from the canal. A series of smaller cracks 
appeared between, while the base, some 20 
to 40 ft. high at the point, became satu- 
rated, bulged outward and dropped consid- 
erable material on the berm, which was be- 
tween it and the water. 


FAcE BLED BY DITCHES DRIVEN INTO IT 


Following the same general plan as in the 
case of the first slide, the face was bled by a 
series of ditches driven into it, a cut-off 
ditch was dug outside the limits of the 
movement to trap off all surface water, and, 
at the point of maximum disturbance, an 
exploration shaft was sunk some 25 ft., 
where a sliding plane of 3 ft. of clay was 
found. On this a drift was pushed 25 ft. 


IN THE BIG SLIDE AN AREA OF 7 ACRES DROPPED ABOUT 4 FEET VERTICALLY 


up the hill to rock and 100 ft. down the hill 
to the base of theicanal bank. 

A second drift was started at the bank 
face, 100 ft. north of the first, and a little 
above the canal level. This was driven in a 
northwesterly direction 80 ft. to the rock, 
and had a rising jgrade from the bank of 
about 2 per cent; Thirty feet from the 
mouth a lateral was run nearly to the ex- 
ploration shaft, and from near the end of 
the main drift another lateral was run 


18't0'Cop 


Bess « (Soe ee 


10°%10" fe a = : 
UN 


NA y vA "2 
CROSS-SECTION - 


ELEVATION 
3 
FLUME BUILT TO CARRY CANAL ACROSS BREAK 


northwesterly 240 {ft., with two short 
branches eastward t0 rock. 

Comparatively little water was _ inter- 
cepted, but the behavior of the slide indi- 
cated that the small quantity found was the 
cause of the trouble. Apparently it had 
accumulated along the rock until the head 
was sufficient to start the mass, but this 
movement largely increased the size of the 
cavity, and some little time elapsed before 
the head was again sufficient to cause a suc- 
cession of moves. ,” 


DRIFTS TIMBERED 


The drifts welle timbered with local 
chestnut, at least 8 in. in diameter for the 
sets, and 8-in. plank for the sides and roof. 


A bulkhead was maintained at the face 
throughout, and frequently the work was 
stopped for a day or so to drain off an un- 
usually wet section. The advances were 
made by driving the roof and top side 
plank, removing the top board of the bulk- 
head, excavating to the ends of the roof 
and side boards just driven, and setting the 
top of the next bulkhead. 

It was expected that the drifts would have 
to explore the entire line of the break, and 
future developments may necessitate such 
a course, but so far it would appear that the 
work already done has been entirely suc- 
cessful in anchoring the area, although less 
than half has been explored. There is evi- 
dently a series of planes of sliding, but, be- 
tween the surface drains and the drifts, 
enough water has been intercepted to pro- 
tect the planes below. 


STRENGTHENING THE FOREBAY DAM 


The canal originally terminated in a fore- 
bay so little larger than the canal itself as 
to be negligible in regulation, and, at peaks, 
the latter would be drawn down several 
feet. Immediately south of the forebay was 
a swale which, by the construction of a dam 
several hundred feet long, gave a forebay 
7 acres in extent. 

The construction of the earth dam re- 
quired, with its concrete corewall, offered 
little difficulty except in the search for solid 
rock, which, following the general surface 
contour at about a 20-ft. depth, dropped 
unexpectedly at one point 45 ft. below, a 
closely packed mass of boulders completely 
masking this fact in the preliminary bor- 
ings. 

The corewall was securely notched into 
bedrock, and, along its upstream side, in 
broken stones with open joints, a 12-in. tile 
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NEW STANDPIPE AND SMALLER PENSTOCK BUILT ABOVE LARGE PENSTOCK 


drain was laid, which dropped from each 
end to the center, where it was carried 
through the corewall to a free discharge be- 
yond the downstream toe. This procedure 
was at the suggestion of Mr. McHenry, to 
prevent saturation of the upstream earth. 
The pipe discharges about 14 gal. per min- 
ute the year around. 


PENSTOCK RUPTURED 


The larger penstock reduces 15 in. in 
diameter after each successive turbine tap, 
coming at the end to a diameter of 5 ft., 
where it is turned up into a standpipe 98 
ft. high. This handled small surges and 
shocks fairly well, but, in 1912, a boy threw 
a piece of wire across two phases of the 
line and the automatic switches opened a 
load of 4000 kw. The standpipe could not 
relieve the shock to the extent of preventing 
a break in the penstock. Temporary pro- 
vision was made against a similar contin- 
gency, and, as a permanent protection it 
was decided to install an 8-ft. penstock for 
which a thimble had been placed when the 
headwall was built, which, together with an 
8-ft. standpipe, would be connected to both 
penstocks. The 138-ft. penstock location 
necessitated carrying the 8-ft. penstock on 
top of it, and so required for the standpipe 
a foundation in the tailrace with supports 
to go either side of, and above, the big pen- 
stock. The draft tubes were so close to- 
gether that it was decided to pierce the 
foundation across the line of discharge as 
well as with it, making a four-legged struc- 
ture. 


BUILDING STANDPIPE SUPPORT 


The original plan was to shut down the 
plant long enough to pump out the tailrace, 
and the cribs for the cofferdam had all been 
set when an accident in the steam plant not 
only prevented shutting down at all, but 
made it imperative that no interference 
should occur to any unit. To build the 
pedestal legs the smooth rock bottom had 
to be cleaned of a layer of cobblestones in 
16 ft. of water, with a current in front of 
an operating draft tube which swept the 
diver off his feet. The penstock close over- 
head, and the swift current below the sur- 
face, prevented constructing the necessary 
cribs on shore and floating them to the 
site, either on the surface or partly sub- 
merged. 

The posts for the cribs were therefore set 


up in place and held with bottoms at the 
water surface; the bottom ring was then 
framed, bolted to the posts and loaded with 
old rails, and the posts were slacked down 
2 ft. for the attachment of the next ring. 


PEDESTAL FOR STANDPIPE IN TAILRACE 


When nearly down the diver, at times of 
light load when the adjacent units could be 
shut down for a little while, cleared off the 
bottom, and, as soon as the cribs were in 
place, sealed it as tightly as possible to the 
power-house wall at the end, and to the rock 
at the bottom. It was then lined with 3-in. 
splined sheeting, which was spiked to a 
depth of 6 or 8 ft. below the surface. With- 
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in the shelter of this the diver could work 
if the unit on his side was at rest, even 
though the next one was in service. Panels 
of %g-in. matched sheeting were then set to 
form the legs. The concrete was placed in 
the quiet inclosed water thus obtained, a 
dump bucket being used which was lowered 
upon the material already poured, and 
opened. 

The arches under the penstock spring 
from a level 2 ft. below the water surface, 
those parallel to it from 7 ft. higher up. 
To pour these and complete the saddle in 
which the big penstock rests, and on the 
sides of which are the supports on which 
the standpipe is carried, was straightaway 
work. 


Economics of Crossties Re- 
duced to Figures 


Baltimere & Ohio Issues Circular Giving Life 
Lengths and Annual Costs of All Classes 
Under Various Conditions 


UCH INFORMATION on the length of 

life, first cost and annual cost of rail- 
road crossties of various classes under vari- 
ous conditions is contained in a circular and 
key of instructions on the use of crossties 
recently issued by the Baltimore & Ohio 
Railroad. The April-June issue ‘of Wood- 
Preserving, from which these notes are 
taken, devotes three pages to the circular. 
The circular is based on an extended in- 
vestigation, in which the experiences and 
opinions of both engineers and trackmen 
were utilized. The instructions were pre- 
pared, it is stated, to define the most eco- 
nomical tie for every condition of track and 
traffic, and to assist in the most economical 
distribution of ties. 

The circular divides ties into five classes 
according to kind of wood. Class A em- 
braces white, burr and chestnut or rock 
oak, cherry, mulberry, black walnut and lo- 
cust (except honey locust). Class B in- 
cludes chestnut only. Class C includes red, 
black, scarlet, Spanish, pin and shingle or 
laurel oak, also honey locust, beech and hard 
or sugar maple. Silver, soft or white 
maple, red, soft or swamp maple, red or 
river birch, sweet or black birch and white, 
rock and red elm make up class D, while 
pines—short leaf, loblolly and sap long leaf 
—form class E. Classes A and B are used 
without, classes C, D and E with preserva- 
tive treatment. 

As to size, class A has three grades, 7 or 
6x 8in. 6x 7or6x6. The other classes 
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have two grades only, 7 or 6 x 8 and 6 x 7. 
(Class E ties are respectively 7 x 9 and 
7 x 8.) Attention has also been given to 
length, as this has an important bearing. 

Table 1 gives estimated life lengths for 
all classes, grades and lengths under vari- 
ous conditions of traffic. It also shows 
where these classes and grades are and are 
not used. It will be noted that the use of 
tieplates adds materially to the life length. 
The instructions stipulate that all treated 
ties should be tieplated. 

Table 2 gives the detailed first cost to the 


Do Engineers Need Standard Contract Forms 
Backed by National Societies? 


“Standard Documents” of American Institute of Architects Con- 
trasted with Current Engineering Practice in Writing Contracts 


lected after a long search for bad examples, 
but on the contrary, of those picked out at 
random not one was found but had some 
provision which, if pushed to a decision in 
court, would be held illegal. In fact, sev- 


HE AMERICAN Institute of Archi- 
tects has had, ever since 1887, standard 
forms for contract documents. In the con- 
struction of the first of these documents 
contractors—the American Association of 
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Baltimore & Ohio for the various classes of 


ties, and derived therefrom, the annual 
costs, with interest figured at 6 per cent. 


Small Town Streets Paved Too Wide 


In the report of the committee on street 
paving of the League of Minnesota Munici- 
palities it is stated that data received in 
regard to the width of streets indicates that 
many of the smaller towns are paving wider 
than large cities. Such towns frequently 
pave much wider than is necessary, due to 
lack of experience with paved streets. On 
many residential streets the width of 20 ft. 
between curbs is ample. This will permit 
a fire team on the run to pass an auto truck 
with safety. On more frequented streets 
an additional width of 8 ft. will permit an 
automobile in addition to the fire team and 
auto truck, which in most cases would be 
sufficient except for the business streets, 
where many vehicles are necessarily stand- 
ing at the curb. A liberal grass space be- 
tween the curb and sidewalk adds much to 
the cleanliness and appearance of a street, 
and at the same time reduces the cost of 
maintenance and construction materially. 


Topographic Surveys Not So Costly 


Typographical errors made the costs of 
the topographic surveys described by Fred 
J. Wood in the issue of May 13, page 653, 
$2,368 and $1,769 per acre respectively. 
The figures should have been $2.368 and 
$1.769. 


Builders—were consulted. The documents 
have been brought up to date by two recent 
revisions, in both of which a contractors’ 
association—the National Association of 
Builders’ Exchanges—has been concerned. 
In addition, the latest set of these Standard 
Documents, issued in April, 1915, is ap- 
proved by the National Association of Mas- 
ter Plumbers, the National Association of 
Master Steam and Hot Water Fitters, the 
National Association of Sheet Metal Con- 
tractors of the United States, the National 
Electrical Contractors’ Association of the 
United States, and the National Association 
of Marble Dealers. Framed with the as- 
sistance of the best legal advice, it is the 
evident purpose of these documents to be 
equally fair to contractor, architect and cli- 
ent. It is thought that the documents, as 
distinguished from textbooks, create a di- 
rect presumption in favor of the drawing 
of uniform and equitable contracts on the 
part of every member of the institute, and 
furnish both the owner and contractor with 
a directly accessible and public yardstick 
by which to measure the efficiency in this 
respect of every architect with whom they 
come in contact. Do engineers need some- 
thing of the same sort? 

The answer of the Engineering Record 
to this question will be found in the edi- 
torial pages of this issue. Below, in order 
that every reader may judge for himself, 
are placed side by side contrasting classes 
from these Standard Documents, and from 
current contracts for engineering construc- 
tion. These contracts have not been se- 


eral unusually bad examples of contract 
writing recently called to the attention of 
this journal have purposely not been quoted. 
In order that readers may appreciate how 
slight is the effect of textbooks in compari- 
son with current practice on the mind of 
the young engineer, the provisions covering 
these points suggested by several well 
known authorities in standard works on en- 
gineering specifications are also quoted. 


ARCHITECT RESPONSIBLE—ENGINEER IS NOT 


In the “general conditions of the con- 
tract” of the Standard Documents are found 
‘from these words (Article 2): 

“The intention of the documents is to in- 
clude all labor and materials reasonably 
necessary for the proper execution of the 
work. It is not intended, however, that 
materials or work not covered by or prop- 
erly inferable from any heading, branch, 
class or trade of the specifications shall be 
supplied unless distinctly so noted on the 
drawings.” 

Further on this subject it is stated in 
Article 3: 

“All drawings and instructions 
shall be consistent with the contract docu- 
ments, true developments thereof, and 
reasonably inferable therefrom. The work 
shall be executed in conformity therewith 
and the contractor shall do no work without 
proper drawings and instructions.” 

This position is supported by John C. 
Wait, who, on page 133 of the Appendix 
to “Specifications and Contracts” by him- 
self and J. A. L. Waddell, points out that a 
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contractor may refuse to carry out working 
drawings which vary materially from the 
original plans and specifications, and may 
recover for the work done. This opinion 
also has an important bearing on changes 
in the work after letting contracts, which 
will be discussed in another paragraph. 

Richard 8S. Kirby, however, in his “Ele- 
ments of Specification Writing” includes 
the clause: 

“In case by inadvertence or otherwise the 
plans or specifications omit to require all 
material necessary for that purpose, the 
contractor shall, nevertheless, be required 
to provide the same so that the work may 
be completed according to the true intent 
and purpose of the plans and specifications.” 

It will be noted that this clause, while 
apparently similar to that quoted from the 
Standard Documents, is capable of being 
construed to cover material changes, and 
that these changes may be made arbitrarily 
by the engineer, of his own motion or at 
the behest of the owner, under most of the 
contracts in which such a clause is in- 
serted. : 

Recent specifications tor engineering 
contracts cover this point in the following 
language: 

“And should any work or material be re- 
quired which is not denoted in the specifica- 
tions or plans, either directly or indirectly, 
but which is nevertheless necessary for the 
proper carrying out of the intent thereof, 
the contractor is to understand the same to 
be implied and required, and shall perform 
all such work and furnish any such mate- 
rial as fully as if they were particularly 
delineated or described.”—Uniform general 
contract forms, American Railway Engi- 
neering Association. 

“Any correction of errors or omissions in 
the drawings and specifications may be 
made by the engineer when such correction 
is necessary for the proper fulfilment of 
their intention as construed by him.’— 
Board of Water Supply, City of New York, 
contract for Wallkill pressure tunnel. 


“The contractor will not be allowed to: 


take advantage of any error or omission in 
the specifications.”—Contract for levee sys- 
tem, Knox County, Indiana, February, 1916. 

“All work shall be done and completed in 
a thorough, workmanlike manner, notwith- 
standing any omission from these specifica- 
tions or drawings.’—U. S. Reclamation 
Service, Flathead project, Montana, March, 
1916. 

 DLhevcontractonses...; agrees to furnish 
everything necessary ...... notwithstand- 
ing any errors or omission in the drawings 
and specifications.”—Contract for bridge at 
Lawrence, Kan., August, 1915. 

It will be noted that while it is possible 
for an able man to administer a contract 
fairly under any of these clauses, all of 
them make it far too easy for the inefficient 
engineer to slight his own work, carelessly 
or otherwise, and saddle the cost on the 
contractor, or, ultimately, on his own cli- 
ents. 


THE FINAL JUDGE 


The status of the architect under the con- 
tract is defined by the Standard Documents 
as follows: 

The architect “is not the agent of the 
owner, except as provided in the contract 
documents and when in special instances he 
is authorized by the owner so to act, and 
in such instances he shall, upon request, 
show the contractor written authority.” 
(Article 9.) 
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“Except as may be otherwise expressly 
provided in or appended to these general 
conditions or as particularly set forth in the 
specifications, all the architect’s decisions 
are subject to arbitration.” (Article 10.) 

The position that the engineer should not 
be the final judge of all matters relating 
to the execution of the contract is supported 
by James Irwin Tucker in his ‘Contracts 
in Engineering,” paragraphs 439 to 487, 
Waddell in the work cited above also pro- 
vides that the engineer’s decision shall be 
subject to arbitration (page 78). The 
clause recommended by Kirby in the work 
quoted above also provides for arbitration 
in certain cases. 

These precedents were evidently not con- 
sidered in drawing the contracts from 
which the following provisions are quoted: 

“All questions or controversies which 
may arise between the contractor and com- 
pany, under or in reference to this con- 
tract, shall be subject to the decision of the 
chief engineer, and his decision shall be 
final and conclusive upon both parties.”— 
Uniform general contract forms, American 
Railway Engineering Association. 

“To prevent disputes and litigations 
the engineer shall determine all 
questions in relation to said work and the 
construction thereof, and shall in all cases 
decide every question which may arise rela- 
tive to the fulfilment of this contract on the 
part of the.contractor. His estimate and 
decision shall be final and conclusive upon 
said contractor, and in case any question 
shall arise between the parties hereto, 
touching this contract, such estimate and 
decision shall be made a condition precedent 
to the right of the contractor to receive 
any money under this contract.”—Board of 
Water Supply, city of New York, contract 
for Wallkill pressure tunnel. 

“Tt is further mutually agreed that should 
dispute arise, and in all matters under the 
contract and specifications, the decision of 
the city engineer shall be final and con- 
clusive to all parties.”—Specifications for 
street paving, Lynchburg, Va., 1916. 

“On all questions concerning the accepta- 
bility of material, or machinery, the classifi- 
cations of material, the execution of the 
work, conflicting interests of contractors 
performing related work, and the determi- 
nation of costs, the decision of the chief 
engineer shall be final, and binding upon 
both parties.”—U. S. Reclamation Service, 
Grand Valley, Col., May, 1916. (The italics 
are the editor’s.) 

“Tt is thoroughly understood and agreed 
that the contractor, on signing this contract, 
agrees that the interpretation of the plans 
and specifications by the engineer shall at 
all times be final and conclusive.”—Contract 
for bridge at Phoenixville, Pa., 1915. 

“Should any disagreement or difference 
arise as to the true meaning of the drawings 
or specifications on any point, or concerning 
the character of the work, the decision of 
the engineer shall be final and conclusive, 
and binding on all parties to the contract.” 
—Specifications for waterworks, Ironton, 
Ohio, 1916. 

“The decision of the engineer shall goy- 
ern on all matters pertaining to the specifi- 
cations and the accompanying plans, and to 
the interpretation thereof, or to any ques- 
tions arising under this contract.’—Con- 
tract for bridge at Lawrence, Kan., August, 
1915. 

The Standard Documents provide that all 
changes in the work must be ordered in 
writing by the owner, and that an equitable 
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adjustment of their cost must be made with 
the contractor (Article 24). In other words, 
the architect cannot order changes and also 
determine, single-handed, their value. 

The clause recommended by Kirby con- 
forms closely to the provisions of the 
Standard Documents, and Waddell states 
that “powers of an engineer to make 
changes should be limited to the details of 
construction and of materials.” The im- 
pression gathered from Mr. Waddell’s work 
is that he refers here only to minor details. 
On the other hand, Tucker states that while 
the owners should reserve the right to make 
changes, alterations and additions, “the 
power to determine the value of alterations 
may be vested in the engineer.” 

J. B. Johnson, in his book, ‘Engineering 
Contracts and Specifications,’’ quotes with 
approval on this point the following provis- 
ion from specifications of Emil Kuichling: 

“And it is also agreed by said contrac- 
tor that said board may, at any time, make 
any changes in the location, form, dimen- 
sions, grades and alignments, and may make 
any variation in the quantity of work to be 
done: Fates and may entirely exclude any 
items of work ........ without altering or 
invalidating any of the prices herein made, 
or this contract 
ts ee should such action be taken after 
the commencement of any particular piece 
of work, and result thereby in extra cost to 
said contractor, said chief engineer shall 
certify to said board the amount to be al- 
lowed therefore, ........ and his decision, 
when approved by said board*, shall be final 
and conclusive.” 

*“This decision of the engineer is usually 
made final and conclusive without-approval 
by his principal.’’—Foot note by Johnson. 

Actual contracts have to say on this 
point: 


“The company shall have the right to 


make any changes that may be hereafter 
determined upon, in the nature or dimen- 


sions of the work, either before or after its - 


commencement, and such changes shall in no 
way affect or void the obligations of this 
contract. If such changes make any change 
in the cost of the work, an equitable ad- 
justment shall be made by the chief engi- 
neer to cover the same.”—Uniform general 
contract forms, American Railway Engi- 
neering Association. 

“The engineer may make 
changes (a) in the design or materials of 
machinery; (b) in the plans for installa- 
tion or construction; (c) in the quantities 
or character of the work or material re- 
quired. The changes in plans for installa- 
tion or construction may also include: (a) 
modifications of shapes and dimensions of 
canals, dams and other structures; (b) the 
shifting of locations to suit conditions dis- 
closed as work progresses. If such changes 
result in an increase or decrease of cost to 
the contractor the engineer will make such 
additions or deductions on account thereof 
as he may deem reasonable and proper, and 
his action thereon shall be final.”—U. S. 
Reclamation Service, Flathead project, Mon- 
tana, March, 1916. 

“The engineers shall have the right to 
make such minor changes in construction as 
they. may seetits.. eee ee the amount of 
any to .ee extra compensation will be de- 
termined by the engineers.”—Contract for 
bridge at Lawrence, Kan., August, 1915. 

“The city reserves the right to increase 
or decrease the quantity of work, or any 
part thereof, to the amount found neces- 
sary. No allowance will be made in case 


in any other respect; , 
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of increase for any sum above the rate of 
price bid, nor in case of decrease for any 
real or supposed damage or loss of profit 
occasioned by such diminution. The city 
also reserves the right to change or modify 
the plans or specifications for any portion of 
the work, or change the location of water 
mains, or any other structure or structures, 
COUCH E armies and the contractor shall make 
no claim for damages ........ by reason of 
such changes. If the changes increase the 
amount of work or material the contractor 
will be paid in proportion to the increase.” 
—Specifications for waterworks, Ironton, 
Ohio, 1916. 

“And it is also agreed by the contractor 
that the engineer may, at any time, make 
any changes in the location, form, dimen- 
sions, grades and alignments of the work 
or any part thereof, and may make any 
variations in the quantity of work ........ 
and may entirely exclude any items of work 

... without thereby altering or invalidat- 
ing any of the prices named herein.’’—Spe- 
cifications for paving work, Lynchburg, Va. 


“STANDARD DOCUMENTS” TWo-SIDED 


The Standard Documents of the Ameri- 
can Institute of Architects provide that un- 
der certain conditions the contractor may 
abandon the work and recover full damages 
from the owner. The owner is not able to 
assign the contract without his written as- 
sent. The architect must have plans ready 
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to a schedule approved by the contractor. 
Clauses of this kind cannot be cited for com- 
parison from the contracts quoted, as they 
are not to be found in them. The textbooks 
quoted also have very little to say on: the 
subject of safeguarding the contractor 
against losses through acts of the owner or 
engineer. 

With regard to local laws which may con- 
flict with the provisions of the general con- 
tract conditions, the Standard Documents 
provide that local laws shall govern arbitra- 
tion and supersede conflicting articles. 


THE PATENT QUESTION 


The Standard Documents place the re- 
sponsibility for patent infringement on the 
contractor. Of the textbooks mentioned, 
those by Johnson and Kirby both include 
this same provision. Waddell does not men- 
tion the subject of patents, and no con- 
spicuous reference to it is to be found in 
Tucker. Of the contracts mentioned above, 
those of the Board of Water Supply, New 
York City, of the U. S. Reclamation Service, 
for the bridge at Lawrence, Kan., and for 
the paving work at Lynchburg, Va., all pro- 
vide that the contractor shall be liable for 
any patent infringements in connection with 
the work. — 


Construction Plant Controls Minimum Drainage 
Ditch and Levee Sections 


Little River Drainage District Engineers Specify Minimum Base and 
Berm Widths and Curvatures, Which Are Fixed by Dredges Required 


Roe as important as the hydraulic 
properties of a drainage canal is the 
knowledge of the plant by which it is to be 
excavated. In the recent extension of the 
Little River Drainage District of Missouri, 
to take in areas in Stoddard and Bollinger 
counties at the west end of the headwater 
diversion system by which water from the 
hill country having a quick run-off is di- 
verted directly into the Mississippi River, 
as described in the Engineering Record of 
July 14, 1914, page 67, advantage was taken 
of the experience gained with the 372 miles 
of canals and levees constructed to date in 
the original district. 

For the larger channel areas in the di- 
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version system the flood of 1915 on Castor 
River gave data indicating that an ample 
factor of safety had been provided. It gave 
a maximum run-off of 78 per cent for the 
day of maximum rainfall, equivalent to 76 
sec.-ft. per square mile, and the channels 
were designed to carry about twice as much. 
The Chezy formula was used and m in the 
Kutter formula was taken at 0.030. For 
small ditches these assumptions give chan- 
nel areas in which a floating dipper dredge, 
the plant which is used for the larger ditch, 
cannot operate. Therefore the type and 
size of dredge is the controlling factor. 


BASE WIDTHS 8 FEET 


First, the dimensions of the barge gov- 
ern the minimum base width. One of the 
contracts requires a 114-yd. dipper, 45-ft. 
boom, a 22 x 75 x 6-ft. barge and a 55-ft. 
spread of spud platforms. The second con- 
tract requires the same sized dipper on a 
55-ft. boom. The barge is 24 x 85 x 61% ft., 
and the spread of the spud platforms is 66 
ft. Practically within the original district 
the minimum base excavated by such ma- 
chines has been 8 ft., even though specified 
as 4 ft. To call for 4-ft. bases adds to the 
price of the work, conflicts with the clear- 
ing and results in insufficient right-of-way. 


< 


It is found best then to call for what will be 
obtained anyway—a bottom width of 8 ft. 


SPREAD OF SPUD PLATFORMS CONTROLS 


Berms and maximum curvatures are also 
dependent on the dredge, as the normal op- 
eration of the plant with bank spuds re- 
quires that the material be wasted beyond 
the spud platforms. It follows, then, that 
the berm width is controlled by the spread 
of the spud platforms. In the above cases 
the minimum distances from berm to berm 
are 55 and 66 ft. respectively. 

The limiting curvature is that of a curve 
whose tangent deflection will permit, with 
a given length of boom, the proper wasting 
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of material at the required berm line. This 
has been found to be more a matter of ex- 
periment than of computation. For boom 
lengths of 45 ft. 16 deg. is the sharpest 
curve that can be negotiated. 

Right-of-way required also depends on 
the dredge, for a well-constructed canal 
needs wide berms and banks sloping 1:1. 
Slopes of 114:1 are better for the efficiency 
of the canal, but such a slope seems impos- 
sible of development by the dipper dredge. 
This is due more to the obstinacy of human 
nature, say the engineers, than to any 
known mechanical reason. For each of the 
above dredges minimum widths of right-of- 
way of 100 ft. were chosen. 


DETERIORATION 10 PER CENT 


Studies are now under way to determine 
what the relation is between the areas and 
cross-sections of the ditches as actually dug, 
as called for theoretically and as they are 
after they have reached their permanent 
regimen. This phase of canal design has 
been grossly neglected, and the engineers 
have already measured up 75 miles of canal 
constructed from two to three years ago, 
canals that have been flooded and unwatered 
several times and canals in several kinds of 
soil. While not conclusive, present evidence 
indicates that the mean loss is about 10 per ~ 
cent in canals having a slope of 1:1. Seem- 
ingly the loss is in the mean hydraulic 
radius. In the Stoddard and Bollinger 
County canals the controlling minimum sec- 
tions were determined with the mean hy- 
draulic radius taken as 90 per cent of that 
given for the theoretical section. The area 
is considered constant. 

On ditch 42, which was designed for n 
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— 0.025 and s = 0.00025, and was through 
material described as “gumbo and clay—lit- 
tle sand,” the efficiency of the ditch as ex- 
cavated was as a.maximum 94 per cent, 
minimum 65 per cent and average 75 per 
cent. In per cent of the theoretical ditch it 
was 161, 121 and 183 per cent respectively. 
Sixty-six cubic yards filled in per station, 
but it would require 33 cu. yd. more to fill 
in the ditch to the theoretical section. 

On a second section of ditch 42, which 
had a fall of water of 0.00025—the first sec- 
tion had no fall on account of backwater— 
and in which 45 cu. yd. per station had been 
washed out, requiring 13 cu. yd. to bring it 


How to Make Concrete Resist 
Action of Sea Water 


W. Watters Pagon Makes Exhaustive Search of 
Available Data—Experiments Show Proper 
Materials, Maximum Density and Mor- 
tar Face Necessary 


ONCLUSIONS reached after an ex- 

haustive search of the available techni- 
cal literature on the subject of the destruct- 
ive action of sea water on concrete, and a 
scientific analysis of a particular case by 
experimental study to determine the effect 
of various elements in the problem, are 
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ENGINEERS HAVE WORKED OUT METHOD BY 


Prism is cut by digging corners first. 
completion of the fifth round 


to the theoretical prism, the relative maxi- 
mum, minimum and average percentages as 
excavated were 160, 88 and 115 per cent. 
Compared with the theoretical section the 
percentages were 172, 133 and 151 respect- 
ively. 

Ditch 41 had a fall of water of 0.0003. 
Nearly 40 cu. yd. per station had been 
washed out, and the relative efficiencies in 
per cent of ditch as excavated were 130, 91 
and 114. In per cent of ditch of theoretical 
section the maximum was 196 per cent, 
minimum 118 per cent and average 155 per 
cent. 


MAGNITUDE OF PROJECT 


The Little River Drainage District’s 
work, consisting of 627 miles of canals, 41 
miles of levees, 9 miles of floodway, 32 miles 
of diversion channel and 23 square miles of 
detention basins in the headwater diversion 
system, involving the handling of 50,000,- 
000 cu. yd. of earth, is about 37 per cent 
completed. It is being handled under the 
direction of William A. O’Brien, chief en- 
gineer. Isham Randolph is consulting 
engineer. 


They must be cut light. 


WHICH NARROW-BASE DITCHES CAN BE DUG 


The roll from the berm is cleaned on 
regardless of bottom width. 


given in a report by W. Watters Pagon sub- 
mitted to J. E. Greiner, consulting engineer, 
of Baltimore, in the Journal of the Engi- 
neers’ Club of Baltimore. These conclu- 
sions are summarized in the statements: 
Use materials that cannot be attacked by 
the sea-water salts. Mix these so as to ob- 
tain the maximum density. Have no stones 
near the surface of the concrete, but use a 
mortar face 8 in. thick. 

A more complete summary of the conclu- 
sions of this study of the requirements for 
making concrete that will have the greatest 
resistive power against the action of sea 
water (and also probably of alkali waters) 
is given in the following paragraphs: 


REQUIREMENTS FOR RESISTING SEA WATER 


1. The addition of puzzolan in some form 
is widely practised in Europe, and appears 
to be theoretically correct. It has not been 
tried in America, to the author’s knowledge, 
but is worth an exhaustive test. The 
amount should not be over one part for each 
part of cement, nor less than one-half part. 

2. Waterproofing with substances that 
combine chemically with the free lime ought 


to be successful, and is well worth testing. 

38. Between extreme high and low tides 
the concrete surfaces should be faced con- 
tinuously, without joints, with about 3 in. 
of 1:1% or 1:2 mortar, made with sand as 
specified below, well cured before coming in 
contact with the sea water. The facing 
must be placed simultaneously with the 
backing. 

4. The cement should be low in lime and 
alumina and contain as little gypsum as 
possible. 


REQUIREMENTS FOR SAND 
5. Sand must be silicious, uniformly 


graded from fine to coarse, with not less 
than 50 per cent nor more than 70 per cent 


passing through a No. 20 sieve, and not: 
more than 3 per cent passing a No. 100° 


sieve, and must have no organic matter 
coating the grains. It must be free from 
roots and easily disintegrated grains, such 
as feldspar, shells, limestone, mica, etc. It 
should be washed free from clay, and should 
show a tensile strength for 1:3 specimens 
not less than 85, 90, 95 and 100 per cent of 
the strength of standard Ottawa sand of 
the same consistency, using the brand of 
cement that is to be used on the work, at 
ages of 1, 3, 7 and 28 days respectively. 

6. Where concrete must be exposed to sea 
water without mortar facing, gravel should 
not be used. Broken stone should be hard, 


“ durable, trap, granite or other dense, hard, 


insoluble stone. It should not exceed 34 in. 
in size, and should be free from crusher 
dust, sand, dirt, organic matter or other 
foreign substances. The mixture should 
be 1:14:38 or 1:2:4, or should be propor- 
tioned for maximum density. 


FRESH WATER SHOULD BE USED 


7. Pure, fresh water should be used in 
sufficient quantity to permit the materials 
to be well puddled and spaded, so that no 
later surface treatment or patching will be 
required, but not sufficiently to materially 
retard the setting of the cement. Care must 
be exercised, however, to prevent the forma- 
tion of laitance or pockets of neat cement or 
very rich mortar. 

8. Forms should be tight to prevent leak- 
age of cement or, where concrete must be 
submerged immediately, to prevent contact 
with the sea water. 

9. Facing should be reinforced with steel, 
well covered with mortar and securely an- 
chored to the backing. 

10. No surface treatment should be given. 

11. The work should be allowed to harden 
two weeks, if possible, before coming in 
contact with sea water. Two months is 
better. 


AvoID Low TEMPERATURES 


12. Sea water work should never be done 
in cold weather, with temperature below 40 
deg. Fahr. 

18. Where possible precast, mortar-faced 
blocks cured in damp sand for at least one 
month should be used. The facing should 
extend back at the joints to prevent satura- 
tion of the backing. The joints should be 
pointed with 1:1 mortar of coarse sand. 

14. The most durable surface will be ob- 
tained if granite or other dense stone be 
used as facing. This should not be less than 
6 in. thick, anchored back with wrought 
iron clamps, and pointed with 1:1 mortar of 
coarse sand and cement as noted above. 

15. On mortar or concrete surfaces the 
growth of barnacles, moss, etc., will fre- 
quently afford protection. ; 
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Concrete Paving a Remedy 
for Unsightly Alleys 


Costs Given for Work Done by Day Labor 
Force Which Laid 3578 Square Yards 
Last Year 


By JOHN C. HITESHEW 
City Engineer, Carlisle, Pa. 


VEN in a town with well-paved main 

streets alleys in the rear of residences 
of the cheaper class are likely to be eye- 
sores. At Carlisle, Pa., however, it was 
decided to make the alleys sanitary and re- 
duce their maintenance cost by paving to 
the full width with concrete, thus solving 
at the same time the sidewalk problem in 
these thoroughfares. Last season the street 
department, with a day-labor force under 
the writer’s direction, began this improve- 


-ment and paved 3578 sq. yd. Work was 


begun on two of the heaviest traffic alleys 
in town, with livery stables, and warehouses 
fronting on them. The first job consisted 
of paving around the Court House and 
Chureh Avenue; the second included the 


Cost OF PAVING CoURT HOUSE AND CHURCH AVENUES 


Concrete paving begun July 30, finished Aug. 27. 
Proportions 1:2:3. Depth 7 in. Square yards, 
ee Cubic yards, 355.10. Cost per cubic yard, 
54.96. 


Per 
Grading: Totals Sq. Yd. 
Foreman 111 hrs. @ $0.20 $22.2 
Labor Sis 87lhrs.@  .15 130.65 
Cart ls. 256hrs.@ .25 64.00 
Team 3hrs.@ .15 645 
Team ae 4brs. @ 310 .40 
Roller eng..... 12hrs.@~ .25 3.00 
¥% ton coal..... 2.00 
$226.40 $0.1232 
Mixing concrete: 
abor Mekeiarale 90 hrs. @ $0.15 $13.50 
PEA OU ets st «asa 90 hrs. @ .25 22.50 
MEET ve Micleee ee DOIDTS, @? .30 27.00 
14 gal. gasoline @, 215 2.10 
$65.10 0.0354 
Concreting materials : 
193 bbl. cement........ @ $1.35 $260.55 
4414 bbl. cement...... @ 1.15 51.18 
275% bbl. cement ..... @ 1.05 289.54 
$601.27 
220.91 tons sand....... @ $1.50 $331.36 
27% cu. yd. stone....... @ .75 207.75 
Loading and hauling stone: 
FR Brain toler s; ote 183 hrs. @ $0.15 $27.45 
(OE ee ar arene 62hrs.@ .25 15.50 
TA DOR Sire elsif eis iZhrs.@ .15 1.95 
$1,185.28 0.6452 
Wheeling to mixer: 
Labor .........293 hrs @ $0.15 $43.95 0.0239 
Wheeling from mixer: 
THAN OR item siete ays 380 hrs. @ $0.15 $57.00 0.0310 
Placing. concrete: 
Foreman ...... 90 hrs. @ $0.20 $18.00 
Tua DOME che. «9137s 187hrs.@ .15 28.05 
$46.05 0.0250 
Floating: 
EAD OE 26) 0 scnhe jus x 223 hrs. @ $0.15 $23.45 0.0182 
Covering with sand and sprinkling: 
Pea bor ac... s)s 11 hrs. @ $0.15 $1.65 
TB DON c/a die x, 6's. 5 22hrs, @ ” .10 2.20 
Five tons sand. @ 1.50 7.50 
$11.35 0.0060 
Miscellaneous: 
Foreman ...... 10 hrs. @ $0.20 $2.00 
DUADOR A wie ace 53hrs.@ .15 7.95 
BD ORI heats “ace: ahe,.e 38 hrs. @_ .10 3.80 
ROALUR ai ahe ates) oe 6 hrs. @ 25 1.50 
Changing manhole tops: 
BESSON wins se c0 < 13 hrs. @ $0.35 $4.55 
MUADOP Sol cases 13 hrs. @ 15 1.95 
Form—2 x 4’s.. 10.00 
$31.75 0.0172 
Expansion joint: 
1252-4 lin. ft. % in. x 6 in. es 
@S4-O2eper 100 Pee os oisie ti $50.34 
eos lin. ft. 24 in| x. 6-in. @ 
PeGOrperstO0 fO2.5. ca. ccc es 12.16 
$62.50 0.0340 
Recapitulation 
Per 
Totals s0u1298 
RTMARATIOW TE Cela yt ln elie, ar =! asu|ib  eteia, ws 5 8'e $226.40 0. 
MMixAMe CONCKCLE .-..0.. sie eles Cae dee 65.10 0.0354 
Concreting materials ..........: 1,185.28 0.6452 
Wheeling to mixer. oi... 6... eles 43.95 0.0239 
Wheeling from mixer.........+.++ 57.00 0.0310 
Placing concrete ......ce.escnes 46.05 0.0250 
Cua) 2 By a aa ee 23.45 0.0182 
Covering with sand and sprinkling 11.35 0.0060 
INPISCELIATEOUS, © vis sn sie siece eee ca-ere eae ls 31.75 0.0172 
PXPAUSICN JOM Oh ie ee ee wes 62.50 0.0340 
RPMS OUAL siya siavsie 2 ue spn ve $1,762.83 $0.9591 


CONCRETE PAVING MAKES VAST IMPROVEMENT IN APPEARANCE OF ALLEYS 


sections around the Presbyterian church 
and Dickinson Avenue. Around the Court 
House the avenue averages 22 ft. in width. 
In order to do away with two gutters and 
at the same time not have an inverted crown 
in front of offices and stores, the surface 
was made to slope toward a single gutter. 
In other places an inverted crown was used. 

The original idea was to have all public 
service poles set inside the building line, 
but as the alleys are used by pedestrians 
we realized that, by retaining their posi- 
tion on the curb line the poles really defined 
an imaginary curb that would protect the 
pedestrians in case of careless driving. 
Then, too, a great amount of time would 
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have been required to secure rights-of-way 
for the location of the poles on the private 
property abutting on the work, and to com- 
pel the public service companies to change 
the locations of poles. 


CONSTRUCTION METHODS 


The section on the north side of the 
Presbyterian church was not paved at the 
same time as Dickinson Avenue, owing to 
building operations, but was constructed as 
a separate job. Its small size and the fact 
that work was done during cold weather 
account for the slightly increased cost of 
the job. The details and costs on each job 
are about the’ same, with the exception of 
the grading, which cost more on Dickinson 
Avenue than on Court House and Church 
Avenues. 

The old macadam was spiked with 13- 
ton roller, graded, and well rolled with same 


roller. Concrete was mixed with Wonder 
No. 10 mixer, with power charger and auto- 
matic water tank, owned by the city. The 
mixer was charged to the job at 30 cents 
per hour. The gang consisted of one man 
on mixer, cement man, one sand man, and 
two stone men. An average of 204 sq. yd. 
were mixed per day. Cement was con- 
tracted for early last spring at $1.05 per 
barrel net, and delivered on the job when 
needed. Bids were also received on sand 
and a contract let at $1.50 per ton of 2000 
lb. Limestone was quarried and crushed by 
the street department at 75 cents per cubic 
yard, and hauled to the job with fire teams, 
one at 10 cents and one at 15 cents per hour. 

Four men were required to wheel concrete 
from the mixer; in placing concrete two 
men were screeding, one shoveling, and one 
tamping. Stakes were placed in the center 
and at 16-ft. intervals along the sides of 
the alley to mark the top of the concrete; 
2 x 6’s were placed between stakes and 
screeded with a 2 x 4-in. straight edge. 

One-course construction was used 
throughout. Proportions were 1 part ce- 
ment, 2 parts sand, and 3 parts stone. The 
depth was 7in. Floating was begun as soon 
as practicable and continued until the entire 
yardage laid on any day had been com- 
pleted; the floaters had to work in the even- 
ings until 10 or 11 o’clock. Wood floats 
were used. A wooden bridge spanning one- 
half of the alley was used in floating. 


EXPANSION JOINTS 


One-half inch Elastite expansion joints 
were placed longitudinally along alley 
except along fences. One-quarter inch 
transverse joints were placed every 30 ft. 
The edges of the concrete at joints were 
rounded in order that the expansion joint 
pounding down under traffic would cover 
both edges of concrete and protect them. 

As soon as the concrete had set suffi- 
ciently a 1-in. depth of sand was spread 
uniformly and sprinkled several times a day 
for ten days. 

Traffic was kept off of alleys fourteen 
days, after which time the sand was scraped 
up and carted away to be used on small 
jobs, such as crossings, gutters, etc. 

The city pays one-third and intersections 
and abutting owners pay the remaining 
two-thirds of the cost. 

The accompanying cost figures on the 
largest section of the work, 1837 sq. yd., 
show the expenditures in detail. 
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Prospective Development and Earnings Affect 
the Value of a Railroad 


To Reach Correct Figure It Is-Believed Trend of Expenses and 
Revenues Must Be Developed from Past and Projected into Future 


By R. B. SHEPARD, JR. ; 
Office Engineer, Valuation Department, Atlantic Coast Line Railroad, Wilmington, N. C. 


HE FIRST provision of the Valuation 

Act is “that the commission” shall, as 
hereinafter provided, investigate, ascertain 
and report the value of all the property 
owned or used: by every common carrier 
subject to the provisions of this act.” The 
act then goes on to specify certain cost 
figures which shall be ascertained and re- 
ported, and to provide that “The commis- 
sion shall in like manner ascertain and re- 


produce a correct statement of value. The 
cost of reproduction represents the equiv- 
alent of the capital held. in the property as 
of the date of valuation, and has no neces- 
sary relation to true value in the case of a 
business free to respond to natural eco- 
nomic laws. The general conception of 
“other values and elements of value” is 
synonymous with that of “intangible val- 
ues,” embracing good will, special fran- 
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FIG. 1—TREND OF MILEAGE EXPANSION, AND FORECASTED AVERAGE FOR NEXT DECADE 


port separately other values, and elements 
of value, if any, of the property of such 
common: carrier ~- 5) 2.) lense turtner 
provided that “All final valuations by the 
commission and the classification thereof 
shall be published and shall be prima facie 
evidence of the value of the property in all 
proceedings under the act to regulate com- 
merce as of the date of the fixing there- 
of . . .” It is the almost general un- 
derstanding that the Interstate Commerce 
Commission is charged by the language of 


this act and by its intent, as evidenced in - 


the tenor of the discussions and “hearings” 
during the time of its framing, with the 
duty of ascertaining and reporting to Con- 
gress the final or ultimate value of the 
utilities engaged in interstate commerce, 
though there be some who hold that the 
obligations imposed by the act shall have 
been met when the Interstate Commerce 
Commission has reported to Congress the 
several “cost” figures. In any event, the 
ultimate or final value must be determined 
and the question which now looms largest 
is: What is this value? On what is it to 
be based and how ascertained? The writer 
believes it must take into account prospec- 
tive development and earnings. 


“OTHER ELEMENTS” IMPORTANT 


There has been a feeling that the cost of 
reproduction should be determined and to 
this added the sum of the “other values 
and elements of value’ to produce the final 
result, but the enumeration and analysis 
of these “other values and elements of 
value” present a problem which is not sus- 
ceptible of satisfactory solution, nor is it 
at all certain that the combination would 


chises, going concern, etc., and if this con- 
ception be correct, it is entirely on “other 
values and elements of value’ that reliance 
should naturally be placed for the ascer- 
tainment of true value. The cost of re- 
production, or capital engaged, is more 
truly related to cost of service than to 
value. 

Let us picture a railroad which has been 
in operation for a considerable period and 
has demonstrated both the economic need 
of its existence and its ability to expand 
with the increasing demands of its patrons. 
Let us further suppose that the tributary 
country has shown a healthy growth in 
population, industry and business, and that 
the limits of its possibilities are not yet in 
sight. Then the final value of the railroad 
is expressed in terms of present and pros- 
pective earnings and is that sum of money 
which, if now invested at compound inter- 


est, would yield at the expiration of a cer- 
tain number of years an additional sum 
equal to that which would result from sim- 
ilar yearly investments of the net earnings 
of the railroad. For the operation of the 
railroad to be successful the minimum re- 
quirement would be earnings at least suffi- 
cient to meet all costs of doing business, in- 
cluding interest on the capital, and in ad- 
dition provide a reasonable profit; and the 
value calculated on the basis of such earn- 
ings represents the minimum to be re- 
spected by artificial regulating agencies. 

As an example of the suggested method 
of calculating value, let us find the value 
of our hypothetical railroad, supposing the 
results of its operation and development 
during the past ten years to be shown in 
Table 1. 


TREND DEVELOPED AND PROJECTED INTO 
THE FUTURE 


If the differences for each of the columns 
above and below the average for that col- 
umn be treated as forces acting in oppo- 
site directions, a moment will result which 


‘can be regarded as indicating the tendency 


of the “average line’ to tilt, revealing the 
trend or tendency of the units toward in- 
crease or decrease with respect to time, and 
this tendency can be projected into the fu- 
ture, forecasting “normal” values for each 
year, or better, the average for the period 
or decade following the one for which the 
data are compiled. 

To bring this out more clearly, let the 
figures in the column for average mileage 
for the several years be plotted, as in Fig. 
1. The areas above and below the average 
line and their respective centers of gravity 
are shown in Table 2, and the moments are 
calculated, from which the “slope” of the 
“trend” line, or normal yearly increase in 
mileage, is determined. The moment is 
260 (8.58—1.77) =1771. The “extreme 
fiber stress’ or the bases of the triangles 
which would produce the same moment are 
1771 — (10°/6) = 106. In other words, the 
irregular figure resulting from plotting the 
yearly mileage can be transformed into a 
trapezoid having an equivalent area, the 
inclined side of which trapezoid represents 
the average “trend” line of normal values. 
The average yearly increase in mileage is 
106 — 5 = 21.2 miles. The ratio of this ay- 
erage yearly increase to the average for the 
period 1905-15 is 1.94 per cent. 

From these data the probable average 
mileage to be in service during the next 
ensuing decade can be determined, pro- 
vided the economic conditions affecting. the 
development of country and railroad re- 
main undisturbed, and provided also that 
the limit of development is not near. On 
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FIGS. 2 AND 3—TREND AND FORECASTED AVERAGES OF OPERATING EXPENSES, AND OF REQUIRED EARNINGS TO YIELD 5 PER CENT 


this showing the average mileage to be ex- 
pected for the decade 1915 to 1925 would 
be 1095 + 10 X 21.2 = 1307 miles. It is to 
be noted that while the trend line indicates 
normal values for individual years, no at- 
tempt is made to forecast actual values for 
those years, but all forecasts have reference 
to average values for the decade. 


OPERATING EXPENSES AND GROSS EARNINGS 


By forecasting the items in the remain- 
ing columns in the same way it can be 
shown that the curve of “service rendered”’ 
reveals an increasing demand for the prod- 
uct of the railroad; and that a continuation 
of that demand is indicated, asuring the 
success of the business if allowed to realize 
its economic possibilities. For the pur- 
poses of this discussion, however, it is neces- 
sary to analyze only operating expenses and 
necessary gross earnings. 

The indicated operating expenses are de- 
termined from Table 3 and Fig. 2. The 
moment is 

2,705,000 (8.06 — 2.32) = 15,515,000. 
The base of the triangle is 
15,515,000 — (10’/6) = $930,900. 
The slope, or normal yearly increase, is 
$930,900 — 5 = $186,180. The ratio of year- 
ly increase to the average for the period 
1905-15 is 4.5 per cent. The indicated aver- 
age expenses for the period 1915-25 are 
$4,146,000 +- 10 & $186,180 = $6,007,800 

per year, and the total for the decade are 
$60,078,000. 

Similarly, the indicated gross earnings 
required to yield 5 per cent profit are de- 
termined from Table 4 and Fig. 3. The 
moment is 

3,965,692 (8.08 — 2.18) = 23,372,686. 
The base of the triangle is 
23,372,686 — (10°/6) = $1,402,361. 
The slope, or normal yearly increase, is 
$1,402,361 — 5 = $280,472.20. 

The ratio of this yearly increase to the 
average for the period 1905-15 is 4.44 per 
cent. The indicated average yearly earn- 
ings required to yield a profit of 5 per cent 
during the period 1915-25 is 

$6,330,398 + 10 < $280,472.2 = $9,135,120. 
(Note that the indicated cost of service, 
$8,700,114 & 1.05, is $9,135,120, showing 
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that existing relationships are not impaired 
in the process of determining or projecting 
trend.) 


VALUE OF NET EARNINGS 
From the foregoing it is seen that the 


indicated gross earnings for the period 
1915-25 are $91,351,200, and as the indi- 


.cated operating expenses were shown to be 


$60,078,000, the indicated net earnings are 
$31,273,200. To determine the value of the 
net earnings as of June 30, 1925, they 
should be extended at compound interest, 
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Average. $4,146,000 
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Cent Prorit 
Time to Time to 
Center of Center of 
Earnings Below Gravity, Above Gravity, 
Year Required Average Years Average Year 
1906.... $4,981,620 $1,348,778 
1907.... 5,782,613 47,7! 
1908.... 5,735,992 594,405} 2.18 
1909. 5,360,408 969,990 
1910. 5,825,663 504,734, 
1911. 6,445,425 $115,027 
1912. 6,870,937 540,540 
1913. 7,388,063 1,057,665 8.08 
1914 7,786,380 1,455,983 
1915 7,126,875 796,477 
Total... $63,303,976 $3,965,692 $3,965 , 692 
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but ‘as an attempt to do this would involve 
assumptions as to the actual earnings for 
each year, it is regarded as more conserva- 
tive to consider the yearly earnings uni- 
form and apply simple interest. The value 
thus obtained falls between that which 
would result from the use of compound in- 
terest and that based truly on simple in- 
terest. 

The value of the net earnings June 30, 
1925, at 5 per cent is $31,273,000 * 1.25 
= $39,091,500, which, from the formula 
p=r/[1+7r)"—1], is equivalent to an 
annuity for ten years at 5 per cent com- 
pound interest of $3,107,774, which in turn 
is the interest at 5 per cent on $62,155,480, 
the indicated minimum present worth of 
the railroad. This does not, of course, 
mean the net value to the owners of the 
property, but does mean the reasonable 
economic value of the wealth-producing 
machine, conditioned on the fulfilment to it 
of all obligations, including provision of 
requisite capital for expansion. The ma- 
chine has the right to expect to be allowed 
to realize its economic possibilities, and any 
arbitrary acts, by whomsoever performed, 
which obstruct its development do actually 
destroy value and create a liability on the 
part of the responsible agencies. 

This value is that to be respected by the 
regulators in establishing or passing upon 
rates, not in the sense of calculating re- 
turns upon it, but in refraining from en- 
forcing rates which would cause it to be 
less, as to reduce it would be destruction, 
or in the case of rates, confiscation. It rep- 
resents the assets side of the balance sheet, 
while on the liability side must be shown 
all obligations of the business, including 
the present worth of required new capital. 
The balance represents the market value of 
all of the stocks, or the price which would 
have to be paid in the event of condemna- 
tion if liabilities were assumed by the 
state. 


PART PLAYED BY REPRODUCTION COST 


In the foregoing calculations the book 
cost of the railroad was assumed; when the 
figures are available, the cost to reproduce 
should be used, since it will represent the 
capital equivalent in the property. This has 
reference to determination of cost of serv- 
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ice on which minimum value is based. If 
the railroads were free to respond to the 
pressure of economic laws, then the ques- 
tion of cost need not enter into the deter- 
mination of value; but, as it is, the operation 
of these laws having been suspended and 
the question being as to the limit beyond 
which value cannot be depressed, the an- 
swer is that the business must be allowed 
to be profitable, and the minimum require- 
ment for profitableness is that cost of serv- 
ice plus a profit must be realized from the 
plant. 

In calculating the value, taxes are sup- 
posed to be based on value, and cannot af- 
fect it. They do form a part of the cost of 
service, however, and are included in its 
determination. 


CONCLUSION 


In conclusion, it is urged that any true 
determination of value must take into ac- 
count the element of prospective develop- 
ment and earnings. It is wholly illogical to 
base a valuation entirely on present condi- 
tions. There is scarcely a transaction of 
any nature whatever that is not based on 
expectancy, and certainly we have the right 
to look forward to continuous, though pos- 
sibly fluctuating, development of our coun- 
try, and to expect that our industries will 
keep pace. Any statement of value at all is 
based on the principle of forecast, although 
in some cases the prediction is merely that 
the exact present status will be maintained 
—a proposition which the most cursory in- 
spection of statistics will refute. 


Corrugated Culvert Pipes 
Tested Under a Sandbed 


Box with Movable Sides and 100-Ton Jacks 
Employed—Arching Effect of Sand 
Discussed 


By GEORGE L. FOWLER 
Consulting Engineer, New York, N. Y. 
(Copyrighted, 1916, by George L. Fowler.) 


FTER the completion of the hydrostatic 

tests of Armco iron corrugated culvert 
pipe, described in the Engineering Record 
last week, page 668, it was decided to make 
tests of the same range under a bed of kiln- 
dried sand. Preliminary laboratory tests 
showed that, on a slightly yielding bottom 
like the top of a corrugated culvert, the sand 
arches and the bottom is relieved of the load. 
Further, when the sand is confined the lat- 
eral thrust does not increase, but the vertical 
load is carried by the frictional resistance 
of the sand against the sides of the confin- 
ing structure. 


TESTING Box BUILT 


With the data obtained from the prelim- 
inary tests, a box like that shown in the 
accompanying illustration was built of 
heavy planks supported in a structural steel 
frame. One side was made movable so that 
any desired width up to 7 ft. could be ob- 
tained, and the box had a height sufficient 
to take in a pipe 8 ft. long and 48 in. in 
diameter, and to allow for 2 ft. of sand 
above it and 1 ft. below it. Three jacks, 
each of 100 tons capacity, were provided 
for imposing the load on the sand, which 
was done by means of three platens 25 in. 
wide and reaching the full length of the 
box. Floating planks, 12 in. wide and 30 
in. long, carried on ball bearings, were in- 
serted in the fixed side of the box and held 
in place by levers resembling those of a 
platform scale, as shown in the drawing. 
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Diaphragm dynamometers were connected 
with the floating planks to indicate the mag- 
nitudes of the forces acting upon them. 

The movable side of the box was so ad- 
justed that when the pipe under test was 
in place there would be 1 ft. of sand between 
it and each side of the box. Sand was then 
put into the box and tamped down to a 
depth of 1 ft. The pipe was then put in 
place and the sand was rammed about and 
beneath it and was carried up above the top 
of the corrugation to a depth of 14 in. 

After the pipe had been put in place it 
was calipered at each corrugation on both 
vertical and horizontal diameters. The 
pressures were then applied in varying in- 
crements until the vertical diameter had 
been shortened by 1 in. The floating-plank 
dynamometers were read to determine the 
arching properties of the sand. 

Tests were also made of smooth pipe 12 
in. in diameter, and these showed that, un- 
der the conditions of the tests, the pipe with 
1%-in. depth of corrugation was about twice 


SAND BOX FOR USE IN TESTING CORRUGATED 
CULVERT PIPE 


as strong as the smooth pipe, and that one 
with 34-in. depth of corrugation was about 
three times as strong. 

In measuring the pressure on the top of 
the pipe under a bed.of sand from 12 to 
14 in. thick it was found that on the 12-in. 
pipe the pressure was higher than the aver- 
age pressure exerted by the platens on the 
sand. With the 24-in. pipe it was also 
slightly higher, but with the 48-in. pipe it 
was very much lower. This was due to the 
relative diameter of pipe and width of 
platen. 

These tests, while exhibiting the general 
features of the conveyance and distribution 
of sand pressures, were not extensive 
enough to warrant the development of a 
formula for calculating the pressures ex- 
erted under beds of sand. It has been 
shown that the amount of pressure put upon 
buried surfaces with a given load depends 
upon the depth of sand above them, as this 
pressure decreases with an increase in the 
depth of sand. As to what may be the pro- 
portional effect of depth of sand on the in- 
crease or decrease of pressure, there are not 
sufficient data to determine. The lateral 
pressures, when measured in pounds per 
square inch, were low as compared with the 
vertical pressures, but no definite ratio 
could be determined. 

When the 24-in. pipe was being tested the 
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lower floating plank was a little more than 
2 ft. below the surface of the sand and the 
top of the upper plank was about 4 in. 
below the surface. The pressures on the 
top of the sand and on the two planks 
averaged as follows: Surface, 381% lb. per 
square inch; upper floating plank, 3.74 lb., 
and lower floating plank, 8.2 Ib. When the 
48-in. pipe was being tested, the top of the 
lower plank was about 4 ft. below the sur- 
face of the sand and the top of the upper 
floating plank was about 2 ft. below the 
surface. The average pressures on the 
three points were: Surface, 10.09 lb. per 
square inch; upper floating plank, 3.66 lb., 
and lower floating plank, 2.42 lb. 


MEEM’S RESULTS CHECKED 


J. C. Meem found that in an excavation 
the lateral pressure increased very rapidly 
from the top down, reaching a maximum at 
a point dependent upon the angle of repose 
of the material and then decreasing. This, 
together with what has preceded, seems to 
show that after a certain, as yet undeter- 
mined, depth has been reached there can be 
no further load, but upon a culvert pipe by 
an increase in the depth of cover, and that 
such an increase of depth serves directly to 
protect the pipe against an increase of bur- 
den due to an increase of surface loading. 

While this condition seems to be pretty 


_ thoroughly demonstrated, it was felt that 


there might be a question in the mind of 
some engineers as to the action of the cul- 
verts under a loading similar to that applied 
in railway service. There it is applied 
through ties of limited width and separated 
by intervals in which no load is applied to 
the material. Accordingly the principal 
tests were made to determine this point. 
For these three pipes of 24 in., 36 in. and 
48 in. diameter respectively were taken, 
each having 1% in. depth of corrugation. 
The 24-in. pipe was of No. 14 gage iron and 
the others of No. 12 gage. The load was 
applied through 8-in. ties spaced 22 in. be- 
tween centers, and by means of jacks bear- 
ing on the centers of rails laid to a gage of 
4 ft. 81% in. across the ties. It was assumed 
that a normal covering was a thickness of 
sand equal to the diameter of pipe. As this 
was the condition in the case of the earlier 
12-in. pipe tests, it was considered unneces- 
sary to duplicate these. Under the wooden 
platen and 1 ft. of sand the 12-in. pipe of 
No. 16 gage metal had carried a load of 
262,125 lb. before showing a deflection of 
approximately 1 in. The depth of sand over 
the pipes was about equal to the diameter 
for the 24-in. and 36-in. sizes, and 3% ft. 
for the 48-in. size, the latter being neces- 
sitated by the size of the frame. 


PIPE DISTORTION SLIGHT 


With the load applied through broad 
platens the increase in loading was stopped 
when the pipes had been deflected approxi- 
mately 1 in. The increase was stopped au- 
tomatically in the later tests by the ties 
sinking into the sand and thus refusing to 
carry more load. The result was that the 
distortion of the pipes under the greatest 
pressure obtainable was very slight. This 
pressure, however, was considerably more 
than that applied through the platens, be- 
ing, in the case of the 24-in. pipe, 237,800 
lb. Had this load been applied on the 
platens with 12 in. of cover over the pipe, 
the latter would probably have been very 
seriously crushed, but under a cover of 24 
in. it is also probable that the crushing 
would not have exceeded that obtained un- 
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der the ties, because of the arching proper- 
ties of the sand already discussed. 

On comparing the loads applied with 
those of actual railroad service it will be 
noted that the maximum locomotive wheel 
load is about 70,000 lb. for a pair of driving 
wheels or about the same as that of the 
first increment of load used. If this were 
considered to be increased by running con- 
ditions to 1000,000 Ib. there might result a 
maximum deflection of the pipe of about 
0.45 in. This is a probable maximum, since, 
in the tests under discussion, a further in- 
crease of the loading served to distribute 
the strain so as actually to decrease the de- 
flection at the one point of greatest yield 
under the intermediate loading. 

The measurements of the pipe showed 
that, even after the application of a load of 
237,800 lb. with an average deflection of the 
pipe of 0.14 in. the recovery of the pipe 
against the burden of sand above it was 
fully up to its original shape and that it had 
sprung back to an average shape more 
nearly round than when first measured. 

The point to be emphasized here is that 
under the heaviest load that can be applied 
to the ties of a railway track by the wheels 
of any existing locomotive or car, a 24-in. 
corrugated culvert pipe having the depth 
of corrugation and thickness: of metal of 
the one tested, and buried under a cover of 
24 in. of dry sand, cannot be deflected be- 
yond its elastic properties of complete re- 
covery of shape when the load is removed. 
The results of the tests of the 36-in. and 
48-in. pipe corresponded very closely with 
those of the 24-in. pipe. On the 36-in. 
12-gage pipe under 3 ft. of sand, a 
pressure of 165,900 lb. produced a de- 
flection of approximately 0.60 in. and 
the original form was recovered to a great 
extent after release. On the 48-in. 12- 
gage pipe, under 3% ft. of sand, a pressure 
of 124,000 lb. caused a deflection of ap- 
proximately 0.66 in., much of this also be- 
ing recovered on release of the jacks. It 
seems reasonable to conclude that, under 
existing railroad loading, corrugated cul- 
verts of 36-in. and 48-in. diameter are un- 
crushable when under a cover equal to their 
own diameter. 


INCIDENTAL FACTS 


Some incidental facts that have been de- 
veloped by these tests show that a given 
area will support a greater weight on a bed 
of sand if concentrated in one whole than 
if divided into smaller units. For example, 
in the preliminary tests the load was ap- 
plied to platens measuring 2 ft. x 7 ft. 6 in. 
With any load that was applied there was 
no pushing of the platens down into the 
sand other than that due to the compacting 
of the sand, and in no case was there any 
real upward flow. The sand was elastic 
under the platens, and when the load was 
released it would spring back nearly to its 
original bulk. When the load was applied 
on three ties with the same total bearing 
surface as before, the division of the sur- 
face had the very marked effect of materi- 
ally reducing the sustaining capacity of the 
sand. A limit was soon reached beyond 
which the ties were simply pushed down into 
the sand and without the development of 
any increase of resistance. 

On the basis of the data afforded by these 
tests, and also of practical experience, it is 
evident that unusual depth of a ditch in 
which a corrugated culvert is installed does 
not involve any especially severe conditions. 
Indeed, such an installation is better pro- 
tected from superimposed loads than one 


_ face loading decrease. 


with a shallower cover. But it should be 
remembered that the weight of a cover con- 
sisting of a wide loose fill or embankment 
is not so well supported laterally as in a 
narrow ditch, and that thus extremely high 
embankments may bring about conditions 
of unusual severity which should be pro- 
vided for by the use of heavier gages. 


CONCLUSIONS 


The conclusions that seem warranted by 
the investigation described above are as 
follows: 

The full collapsing strength of corru- 
gated culverts, as determined by the hydro- 
static test, described in last week’s issue, 
can probably not be fully realized under an 
earth covering because of the impossibility 
of securing an even pressure upon all sides 
of the pipe. Under ordinary conditions of 
loading under a bank or fill, the maximum 
pressure will be exerted vertically, and the 
pipe will be distorted by a shortening of 
the vertical and a lengthening of the hori- 
zontal diameter. 

The value of end support extends farther 
from the end of the pipe under an earth 
load than under a hydrostatic pressure. 
How much farther was not determined. 

The greater the depth to which a pipe is 
buried, the less is the variation in the loads 
to which it will be subjected. 

The maximum pressure upon a pipe is 
reached under a certain depth of cover 
which was not determined. 

At depths greater than the maximum 
above referred to, the pressures due to sur- 
This and the above 
conclusion apply also to lateral pressures. 

The 12-in. pipe of No. 10 gage would be 
practically uncrushable under a cover of dry 
sand 3 ft. deep. This probably holds for all 
other granular materials. 

It is estimated that a depth of cover equal 
to three times the diameter of a pipe will 
suffice to protect it from any increase of 
pressure due to surface loading. 

There are no data as to the depth of pen- 
etration of concentrated surface loads, but 
it is safe to calculate that the intensity is 
dissipated as the depth increases. 


This Rod Speaks for Itself 


Figures 0.8 Feet High, with Alternation of 
Colors Every 0.2 Feet, Make Rod Self- 
Reading with Hand Level at 100 Feet 


By JOHN H. SAWKINS, C. E. 
Baltimore, Maryland 


HE ACCOMPANYING _ illustrations 

show a level rod, which I have called the 
“Roosevelt self-speaking rod,” which I be- 
lieve to be an innovation in level rods to be 
used in connection with the Locke hand 
level. The photograph shows the compara- 
tive advantages of this type over the Phila- 
delphia or New York rod. Ata distance of 
25 ft. the graduations of the New York rod 
cannot be seen with the naked eye, while at 
100 ft. distance the graduations of only the 
Roosevelt rod are discernible with the un- 
aided eye. 

The principal advantage of the rod in 
question lies in the fact that there is little 
or no chance for the levelman to make an 
error in reading the correct foot, as the 
figures are so made that in reading the 
tenths of a foot it is necessary for the ob- 
server to note that figure which is cut by the 
horizontal wire of the instrument. Every 
two-tenths of a foot is as readily read by the 
naked eye as the large figure itself, which 


is 0.8 ft. high. The bottom of each large 
figure is a foot graduation, except the zero, 
the bottom of which is 0.2 ft. above the bot- 
ton of the rod. The rod can be easily and 
quickly read to the nearest tenth of a foot. 
If it is desired to read more accurately than 
this, for use on stadia work, either edge of 
the rod may be graduated to hundredths of 
a foot and the rod held in such position on 
the point over which it is desired to take a 
reading that both the large figures on the 
flat face of the rod and the hundredths on 
the edge may be seen simultaneously. 

The exact dimensions of the rod are given 
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DIMENSIONS OF ROD AND COMPARISON WITH 
OTHER RODS 


in the accompanying sketch. I have found 
that the most advantageous coloring scheme 
for the rod is to make a white background 
with the two-tenths divisions painted red 
and black alternately. This is shown in the 
sketch by the alternate solid black and cross- 
hatching of the large figures. It will be 
seen that a specially designed figure for the 
10-ft. mark has been used, but the writer be- 
lieves this offers no disadvantage, since with 
very little practice the user becomes readily 
accustomed to the construction of the 
figures, and reads them quickly and with 
very little chance for error. 

The writer has used this rod successfully 
for Locke measurements of earth embank- 
ment for the Mexican Petroleum Corpora- 
tion’s plant now in the course of construc- 
tion at Carteret, Township of Roosevelt, 
New Jersey, for which work Henry Steers, 
Inc., New York City, is the contractor. The 
name, Roosevelt self-speaking rod, was 
chosen because the rod was first used in the 
township of Roosevelt, and not for any other 
reason that might suggest itself. 
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Two-Story Shed for New York’s Forty-sixth 


Street Pier Will 


Be 969 Feet Long 


Steel Structure on 1000-Foot Pier Will Have Interior Columns 


on 40-Foot Centers and I-Beam 


By CHARLES 
Chief Engineer, Department of 


HE TWO-STORY steel shed to be built 

on the 150 x 1000-ft. pier near the foot 

West Forty-sixth Street on the North 
River, New York City, is intended to serve 
the longest transatlantic steamers, now 
docking at the Chelsea piers, or at Hoboken, 
about a mile farther down. These steam- 
ships now project beyond the established 
pierhead line in the Chelsea district, and 
dock at present by special permit from the 
U. S. War Department, given on condition 
that adequate docking facilities would be 
provided elsewhere. Tec provide these fa- 
cilities the city has chosen the section north 
of West Forty-second Street, and the two- 
story shed shown herewith is the first to be 
built under that agreement. 

The details of the steel frame and con- 
crete construction, which provides a de- 
pressed center aisle on the second floor to 
provide for future elevated railway trains, 
and of.the changed design for column foun- 
dations, will be described. 

The two-story part, from the inner facade 


Grillages in Column Foundations 


W. STANIFORD 
Docks and Ferries, New York City 


of granite, terra cotta and brick to the outer 
end, is 921 ft. long. A one-story extension 
forming an outside promenade of 48 ft. 
makes an over-all distance of 969 ft. There 
are four columns in the typical cross- 
section, with center columns spaced 32 ft. 
4 in. apart, a distance which was deemed 
sufficient for a central driveway, and leav- 
ing maximum ainobstructed areas along the 
sides of the shed. For about 400 ft. at the 
inner end the shed has central columns on 
40-ft. centers, while all side columns are 
spaced on 20-ft. centers. 

The 40-ft. spacing could be used inshore 
because sufficient foundation resistance was 
developed. If practicable it would have 
been followed throughout, not only on ac- 
count of the reduced cost of foundation 
work, but mainly on account of the desire 
for maximum unobstructed floor space, in- 
creasing the handling capacity of trucks 
when intermingled with cargo. 

The pier shed is fire-resistive throughout; 
the doors are of steel frames covered with 
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Cargo Hoist Girder 


eh 


ves 


galvanized steel, thus eliminating even this 
woodwork which obtains in most pier doors. 

The live loads assumed were: 50 Ib. per 
square foot for the roof, 300 lb. for the sec- 
ond floor, 500 lb. for the main deck, 6000 
lb. uniform load per linear foot of the track, 
and two 5-ton loads on each cargo girder, 
applied 5 ft. from the supports, ihe 100 
per cent added for impact. 


COLUMN FOUNDATIONS CHANGED 


The original design for the column foun- 
dations was described in a general article 
on the substructure in the Engineering Rec- 
ord of Aug. 1, 1914, page 120, and contem- 
plated the use of reinforced concrete sup- 
ported on timber platforms on piles. This 
detail has been changed to I-beam gril- 
lages embedded in concrete. The reason 
for this change was the fear of injury to 
the concrete from floating ice or floating 
logs and consequent deterioration of the 
foundation from the exposure of the con- 
crete to salt water, exposing the small rods 
near the surface in the original design. 
This danger is now prevented by the use of 
a beam grillage in the center of the foun- 
dation with an outside protection of con- 
crete. 

The standard pile-bent spacing of the De- 
partment of Docks and Ferries is 10 ft. _ 
with shed column centers at the sides of 20 
ft., insuring a uniformity in the details of 


‘side doors, cargo-hoist girders, roof trusses 


and framing. This unit of 20 ft. is also 
well adapted to steamship purposes. 


FLOOR FRAMING AND DETAILS 


On account of the increasing freeboard 
of the largest steamers, the height between 
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PART TRANSVERSE SECTION SHOWS DETAILS OF STEEL FRAMING AND TEMPORARY TIMBER FLOOR IN CENTER PANEL 
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PART LONGITUDINAL SECTION AND TYPICAL BAYS WITH 40-FOOT GIRDER AND TRUSS 


floors is 26 ft. 6 in. and the height of the 
cargo masts is 80 ft., 5 ft. higher than the 
present Chelsea piers. 

The second floor of the pier shed is a 
typical reinforced-concrete slab on longi- 
tudinal steel I-beams, framed into trans- 
verse plate girders. As indicated in the 
half section, the center bay is depressed suf- 
ficiently to provide track stringers at such 
level that future track rails supported on 
the top flanges will allow the cars on the 
proposed elevated railway on the marginal 
street to enter with their platforms on a 
level with the pier floor. 

To support the temporary timber floor in 
the center panel small timber bents of the 
simple construction shown are spaced 6 ft. 
apart, supported on the track stringers. A 
reinforced-concrete floor at the level of the 
upper flanges of these track stringers is 
supported on transverse channels, and side 
girders are used to close the depressed area. 


CARGO-HOIST GIRDERS 


The type of cargo-handling equipment 
provided in this design differs from the 
suspension-cable type used in many of the 
New York piers, and described in the article 
on the Thirty-fifth Street pier, Brooklyn 
(Engineering Record, Sept. 18, 1915, page 
753). Instead of 60-ft. spacing of columns 
with steel cables stretched between, this 


pier shed has built-up cargo girders on 
20-ft. spans. The U-bolts (shown in the 
large-scale drawing) are attached at 5-ft. 
intervals to the lower flanges of these gir- 
ders, which are designed to carry both verti- 
cal and lateral loads applied by the cargo 
hoists. A runway with hand railing, 
reached by ladders at each end, gives access 
to the hooks. 

The shed is being constructed by the De- 
partment of Docks and Ferries, of which 
R. A. C. Smith is commissioner, and R. C. 
Harrison deputy commissioner. The de- 
tailed plans and specifications were prepared 
by the Bureau of Engineering, under the 
writer, chief engineer, and T. F. Keller, as- 
sistant engineer. 

The contract was awarded to the low bid- 
der, Post & McCord, of New York City, for 
$573,450. 

Drying Yellow Pine in Less Time 

Members of the Forest Products Labora- 
tory at Madison, Wis., are now doing com- 
mercial experimental work at Winfield, La., 
for the Fremont Lumber Company on a 
new method of drying yellow pine. This 
follows experiments made at the laboratory 
wherein the period of drying was cut from 
48 hours, the old time, to 39 hours. If this 
can be done in practice, it will mean a 20- 
per-cent saving in the operation of the kilns. 
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Favors Mill-Bent Angle-Iron 


as Concrete Road Screed 


Massachusetts Engineer Styles It Best Form 
for the Purpose, and Offers Several 
Other Road-Building Suggestions 


HE best form of screed for concrete 

road construction is an angle-iron, bent 
at the mill to conform to the desired 
cross-section of the road, and equipped with 
handles at each end, according to Samuel 
Hobbs, of the Massachusetts Highway Com- 
mission, in a paper presented at the March 
convention of that commission. That the 
furnishing and placing of materials for a 
given piece of work is an ever-changing 
problem, was conceded, but the organiza- 
tion of a force for mixing, placing and fin- 
ishing the surface itself is definite, in his 
opinion, and seldom need be changed. The 
following suggestions have been extracted 
from Mr. Hobbs’ paper: 


WATER NECESSARY 


A rather wet mixture, in view of the ab- 
sorbing powers of the sub-grade, is con- 
sidered best. With a dry mix it is practi- 
cally impossible to obtain an even surface 
under the screed, and a dry concrete must 
be thoroughly tamped to secure uniform 
conditions throughout the mass. This is 
costly in labor. 

If the concrete is mixed just wet enough 
so that the mass, when placed, will appear 
homogeneous without tamping, will move 
quite readily as the screed advances, and 
the screed is dry enough so that the water 
pockets are not left behind and the surface 
holds its shape well without appearing 
watery, the consistency is about right for 
good progress. 

In placing concrete two men are needed 
at all times, one to level the surface with 
a rake ahead of the template, always keep- 
ing the concrete higher than the true sur- 
face of the road, and the other to look after 
the spading of the edges, keep the material, 
running from the mixer into the bucket, 
well mixed and wet down the sub-grade 
whenever necessary. The spreaders should 
be picked men, trained to do the work as 
the engineer wants it done, and not shifted 
about by the contractor on slight pretext. 


PROPER LENGTH OF TEMPLATE 


The best form of screed is an angle-iron, 
bent at the mill to conform to the desired 
cross-section of the road, and with handles 
at each end. The template should be about 
18 in. longer than the width of the road- 
way, so that it may rest upon the side forms 
as it is being pulled along to cut down the 
surface. A 3 by 4-in. angle should be suffi- 
ciently heavy to shape down the surface. 

Two well-trained finishers are needed all 
the times to keep the work well in hand. 


INTERIOR HEAVY COLUMN FOUNDATION 


FEE RIE IN =e 


SIDE COLUMN FOUNDATION 


COLUMN FOUNDATIONS ON PILES—ORIGINAL DESIGN HAD REINFORCING RODS 
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Under ordinary conditions, the floating 
should be in progress about 10 or 15 ft. 
behind the screed, or when the concrete has 
dried just enough so that water will not be 
flushed over the surface by the wooden 
float. 

The edging should be started about 1 to 
114 hours after the concrete is placed, by 
forcing a spade down against the form to 
a depth of 3 or 4 in., thus opening a space 
to insert the edging tool. A small amount 
of concrete should then be scraped out with 
a trowel, so that the edger will have no 
surplus material to shape in rolling the edge 
to a 3-in. circle, or to whatever form may 
be required. The correct amount of mate- 
rial to remove can be determined only by 
trial. 


BROOM IN STRAIGHT LINES 


Brooming is generally done about 3 
hours after the concrete is placed, depend- 
ing upon weather conditions. In brooming 
it is desirable that the workman should 
place the bridge at right angles with the 
side forms and run his broom against its 
side, to insure straight lines. It is usually 
necessary to run the broom forward and 
back, going over all portions twice. 

The placing of transverse joints 30 ft. 
apart in concrete roads gives rise to two 
problems. First, it has been very notice- 
able on roads so far built that spalling and 
peeling take place near the joint oftener 
than at any other point in the slab. Sec- 
ond, a difference in elevation has often been 
found after cutting a joint between corre- 
sponding points on adjacent slabs, some- 
times enough to cause vehicle jolting. 

Spalling and peeling under travel appear 
most probable in that portion of the mass 
which is lacking in the stone or gravel con- 
stituent—though rich, perhaps, in mortar— 
and lacking therefore in resistance to abra- 
sion. This composition often occurs near 
the joint at the end of the slab, where the 
screed has brought forward the surplus 
material from the surface. The following 
remedy is suggested: Set the joint and 
joint plate firmly in place and fill out the 
section as usual, running the template to 
the end of the slab to leave the requisite 
amount of concrete to fill the section. Then 
set the screed back 2 or 3 ft. and shovel into 
the space thus formed, fresh concrete of the 
right proportions to displace the fluid por- 
tion which is too rich in mortar and thus 
force it to flow over the side forms. When 
the concrete in the space becomes of such a 
constituency that a spade will show the 
presence of stone close to the surface at all 
points, the concrete should be better able to 
resist wear. 

An intelligent workman, who is allowed 
ample time to do his work well, is the-best 
remedy for the common unevenness of 
joints. In Massachusetts a cross-float is 


used at each joint shortly after the screed 
has removed all surplus material. This is 
composed of two thin, smooth boards, nailed 
securely at right angles, and sawed to leave 
a notch in one board high and wide enough 
to pass over the joint, the two sides of the 
other board forming surfaces in the same 
plane for floating the adjacent ends of the 
two slabs. If properly used, this float 
should leave the joints even. 


GANG ORGANIZATION 


The furnishing and placing of materials 
for a given piece of work is an ever-chang- 
ing problem, but the organization of a force 
for mixing, placing and finishing the sur- 
face itself is definite and seldom need be 
changed. The following table shows in con- 
densed form the organization of a force for 
laying concrete’surfacing which should meet 


almost any requirements, provided that the 
materials and sub-grade are in readiness: 


Min. Max 
Superintendent... 5 cmnicap snus ie atten 1 1 
Loading: 
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Mixing and placing: 
TON SINCOR$ Fc orsiw ist eke atels eee aa ee ee 1 1 
Piphg ey col- haters scp erate mae rcc tree Cat CAH 1 af 
Spading and spreading............. 2 2 
Placing and removing forms........ 2 2 
Finishing: 
Floating, brooming and edging...... 2 2 
Curing: 
Covering and uncovering .......... 1 4 
Watering = >)... aeieee cae enter 1 3 
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The average number of men would be 
about 25. Exclusive of the variable item 
of curing, a gang of nineteen good men can 
handle the work about the mixer. 


Canadian Plant for Making Acids and Explosives 
Built at Rate of $300,000 a Month 


Seventy-five Scattered Buildings, Railroad Yard and Filtration Plant Completed in 
Twenty Weeks with Simple Plant, Well-Knit Organization and 2,300 Workmen 


CATTERED over a U-shaped area a mile 

long, covering 460 acres, a great powder 
plant, costing upward of $1,500,000, was re- 
cently completed in five months at Drum- 
mondville, Que., by an American firm of en- 
gineers and constructors. Two acid-mak- 
ing plants added to the original contract 
have since been built at an additional cost 
of $500,000. No unit of the plant was diffi- 
cult of construction, but the work as a whole 
required extensive clearing and grading, the 
construction of seventy-five concrete, brick 
and timber buildings and a railroad yard, 
the installation of heavy machinery and the 
fitting of an extraordinary quantity of pipe. 

The plant will be operated by the Aetna 
Chemical Company of Canada for the manu- 
faccure of guncotton and smokeless powder. 
It is located near the French-Canadian vil- 
lage of Drummondville, Que., which has a 
population of only 3000, and which could 
neither furnish nor house the 2000 work- 
men required to push the plant to rapid com- 
pletion. The powder works will draw 
water from its own filter plant on the St. 
Francis River. It is located near a branch 
of the Canadian Pacific Railway, from 
which a permanent siding and yard had to 
be built for the plant. 


PLANS MADE QUICKLY 


The site was selected at the time of the 
signing of the contract. A preliminary sur- 
vey was at once made and a general layout 
established so that construction was actu- 
ally started within two weeks. The general 


layout of the plant, which is U-shaped, 
places the sulphuric-acid plant, nitric-acid 


plant, cotton stores and cotton dry house in 
the order named from south to north along 
the east side. The remainder of the guncot- 
ton plant and the press houses of the smoke- 
less powder plant are located on the main 
east-and-west axis, and the balance of the 
smokeless plant on the west side. 

All the buildings except the pump house, 
power house and magazines were construct- 
ed of timber. The power house is com- 
bination brick and timber. The magazines 
were built with tile walls and reinforced- 
concrete roofs. All important foundation 
work is of concrete. The steam, air and 
alcohol piping has been carried above 
ground, the high-pressure hydraulic lines at 
the surface in boxes and the water piping 
in trenches at least 6 ft. deep to provide 
against frost. 


MATERIALS ASSEMBLED RAPIDLY 


The first task of the constructors on being 
ordered, July 20, 1915, to proceed with the 
work, was to assemble at the site the plant 
and the large quantities of material needed. 
The plant was loaded immediately at Mont- 
real and reached the site in two days. Hav- 
ing kept in the closest touch with the mar- 
ket, the firm was in a position to place the 
main orders for material to good advantage 
at short notice. The capacity of a good- 
sized lumber mill at Drummondville was in- 
vestigated, and its entire output was at once 
contracted for in small-dimension sizes. The 
large timber was bought at once from Mont- 
real dealers. The entire output of a brick 
kiln at Mitchell Station, near the work, was 
bought up. Arrangements were made at 
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Drummondville for the exclusive use of its 
rock-crushing plant, which, when pushed to 
capacity, could just supply the job with 
aggregate, and contracts were made with 
the local farmers for delivering boulders to 
be crushed. Good sand in large quantities 
was found at the site. 


KEY STRUCTURES ATTACKED FIRST 


The detailed design of the plant and the 
supervision of the construction were carried 
out by the constructors under the guidance 
of the Aetna Company’s engineers, with the 
result that the work was harmoniously 
planned and executed. There was little 
waiting by the construction forces for plans 
to be delivered, and all details were worked 
out in time to have the necessary material 
at the site when it was needed. Two main 
features were at once recognized as the 
keys to the rapid completion of the plant. 
The first was the railroad yard, which the 
constructors needed to get in materials and 
plant, and the second was the power house 
—a heavy piece of construction which was 
started at once and finished within 104 days. 
The grading required was in sand and was 
not heavy. It and the clearing had to be 
done immediately, and both were started 
July 20 with local labor, teams and scrapers. 
This work was practically completed by 
Sept. 1. As rapidly as possible a large, 
well built camp was constructed on the site 
to care for 2000 men sent up from Montreal. 
This was made a permanent camp for the 
use of the operating forces by the addition 
of a club house and separate cottages. 


Meanwhile the railroad yard was partly . 


graded, and the entire three miles of track- 
age was laid and in use by Aug. 15. Two 
weeks later the yard had been completely 
graded and the tracks put in permanent 
shape. 

DIFFICULTIES WITH WATER 


As soon as possible the foundation work 
was started. The site was elevated, and it 
was not expected that water would be found 
in the excavation for the foundations and 
the numerous pipe trenches. However, 
water was encountered in all of this work 
about 2 ft. below the surface. Pumps were 
at once secured, and the difficulty was met 
with hardly the expense of a day’s delay. 
Following the excavating crews were five 
gangs with portable mixers, supplied by 
teams, putting in concrete foundations. 
After them came the crews erecting the 
timber frames. A very limited use was 
made of steel in the construction. The fu- 
ture contents of the buildings made fire- 
proofing somewhat superfluous, and. the 
lighter, cheaper construction adopted is con- 
sidered more economical in the long run. 
The buildings are spaced widely, and under 
these conditions are amply protected from 
fire. 
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All the buildings are linked by an indus- 
trial railway along which the materials are 
transported in the course of manufacture 
from the acid plants at one end to the fin- 
ished smokeless powder at the other. A 
locomotive crane spotted the cars carrying 
the equipment of presses, tanks and other 
heavy apparatus and unloaded them on run- 
ways on which the machinery was moved 
into various buildings before the completion 
of the outside walls. Wagons were used for 
transporting all other materials on the job. 
Only one motor truck was employed, be- 
cause road conditions were poor. This 
truck hauled small plant and rush supplies 
from the Intercolonial Railway, over which 
a fast express service from Montreal was 
available. 

Mixers, pumps, hoisting equipment, etc., 
were independent steam units. About 100 
hp. in electric current—all the local com- 
pany could supply—was used for lighting, 
and for temporary operation of the perma- 
nent pumping station. 


STRONG OVERHEAD ORGANIZATION 


To secure efficiency from a maximum of 
2300 men drawing wages of $45,000 weekly 
a strong organization was necessary. At 
its head the engineer in charge was respon- 
sible, with the help of the main office, for 
having all designs ready, all materials on 
hand, all work laid out and orders issued in 
accordance with the construction schedule. 
Under him the general superintendent had 
entire charge of the actual work of creating 
the plant. His force comprised not less than 
ten general foremen under whom in turn 
were foremen in charge of each of a large 
number of scattered crews. The classes of 
labor requiring general foremen were the 
excavating and concrete forces, with two 
general men; the timber-framing and erec- 
tion crews, the brick layers, the men en- 
gaged in installing the machinery and the 
pipe fitters. In addition the construction of 
the yard, power plant, acid plants, and filtra- 
tion plant were each treated as separate 
units and put in charge of a general fore- 
man with a complete organization. This 
system worked well, as the units which were 
important time factors were in charge from 
start to finish of one man who was respon- 
sible for their completion to schedule, while 
the main force for the large number of 
smaller units was kept mobile so that it 
could be thrown where needed for the great- 
est economy and speed. 


ACID PLANTS DELAY COMPLETION 


During the construction it became evi- 
dent from the growing scarcity of nitric and 
sulphuric acid that the Aetna Company 
would have to build its own acid plants. But 
for this the guncotton end of the plant could 
have been put in operation Nov. 15, sixteen 
weeks after the contract was signed, and 
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smokeless powder could have been manu- 
factured by Dec. 15, a month later. The 
nitric-acid plant, first decided on, was com- 
pleted early this year, and the sulphuric- 
acid plant is now being built. The total out- 
lay for the completed plant represents 
$2,500,000, of which cost the construction 
work comprised four-fifths. The work was 
carried out under the direction of the en- 
gineering and construction forces of the 
Aetna Explosives Company by Westing- 
house, Church, Kerr & Company, whose rep- 
resentatives were J. H. O’Brien, managing 
engineer, F. EH. Caldwell, engineer in 
charge, and John Lydon, construction 
superintendent. 


Mentor System Used at Uni- 
versity of Michigan 


Given as One of Three Causes for Growth of 
the Engineering College Since the 
Reorganization in 1911—Details 
of Faculty-Advisory System 


HE GROWTH of the college of engi- 

neering at the University of Michigan 
since its reorganization in 1911 (see dia- 
grams in the Engineering Record Dec. 18, 
1915, page 766, and Jan. 15, 1916, page 88), 
in view of the general downward tendency 
at other institutions during the same period, 
suggested inquiry whether any definite 
causes could be assigned to this apparently 
exceptional condition. In reply to a com- 
munication, Prof. H. E. Riggs, of the civil 
engineering department, states that in all 
probability there were three effective fac- 
tors in this growth: the popularity of the 
group system of electives adopted in 1911, 
the prestige resulting from the appointment 
of teachers having many years of practical 
engineering experience, and the unusually 
efficient use of the mentor-and-assembly, or 
faculty-advisor system. 


OBJECT OF MENTOR SYSTEM 


By the mentor system the freshman stu- 
dents are divided into groups of five and a 
member of the faculty appointed to act as 
mentor, or special advisor, for each group. 
Each mentor has a similar group in the 
sophomore, the junior and the senior classes. 
Reports give each mentor a record of the 
work done by each member of his groups. 
The mentor does not merely advise the stu- 
dent with respect to his studies, but takes 
the place of an elder brother to whom the 
student may go and talk over freely any 
phase of college life. It is the mentor’s 
duty to see that every man in his group gets 
the largest possible benefit from the time 
spent in college. 

Every week all freshmen in the college of 
engineering are brought together in the 
freshman assembly. Here they listen to a 
talk by the dean, or some other speaker, and 
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have their class meeting. The sophomore, 
the junior and the senior assemblies, each 
meet four times a semester, and are regard- 
ed as invaluable not only to the mentor sys- 
tem, but for purposes of class organization 
For the upper-class assemblies special ef- 
fort is made to secure practising engineers 
of such prominence that the students ap- 
preciate the opportunity of hearing them. 


MENTOR AND STUDENT 


When a student enters the college he is 
at once assigned a mentor, and continues 
with the same mentor throughout his col- 
lege course. Early in the college year each 
mentor calls his group together not merely 
to allow the students to ask questions, but 
to get acquainted with them and to make 
each student in his group feel sure that his 
particular mentor is genuinely desirous of 
helping him in any way that he can. 

The mentor receives his first report on the 
student’s work about six weeks after the be- 
ginning of each semester, and if this report 
shows a student below passing grade in 
more than one subject the mentor and stu- 
dent talk matters over frankly. Perhaps 
the student should drop one subject so that 
he can do good work in the others. Perhaps 
he is doing too much outside work. In all 
cases the students are strongly urged to 
work for a “margin of safety”—to keep 
their grades well above the passing mark. 


MENTOR AND INSTRUCTOR 


The mentor and instructor are of distinct 
service to each other. In special cases 
where the mentor is in doubt, a talk with 
the student’s instructors may give him just 
the information he needs. Special reports 
to the mentor are made to help him in bring- 
ing his man’s work up to the standard. 

Mentor and teacher also work together in 
helping to develop a feeling that in addition 
to the necessity of obtaining passing grades, 
there are to be developed qualities of heart 
and mind, which in after life may prove 
even more important than knowledge in the 
conduct of practical affairs. In particular, 
the student should understand that from the 
freshman to the senior year the qualities of 
thoroughness and dependability should 
mark his college work just as clearly as they 
should his work after graduation. 

As each mentor is also an instructor, this 
continuous looking after the welfare of a 
group of students can not do otherwise than 
increase his teaching efficiency. It brings 
him in closer personal contact with the stu- 
dents and makes him understand their diffi- 
culties, the very difficulties which he as a 
teacher must help his own students to over- 
come. ‘It is, in fact, the general opinion of 
those in charge of the administration of the 
college of engineering that the mentor sys- 
tem has greatly increased the teaching ef- 
ficiency of the whole staff. 


MENTOR AND PARENTS 


In general, it will be advisable for the 
mentor to talk matters over with the student 
before writing to parents. A letter to the 
principal of the student’s preparatory school 
will often bring valuable suggestions. If a 
student’s work is not what it should be, 
there may be reasons for it which the 
parents do not understand and which the 
mentor may make clear so that the students 
may receive fairer judgment at home. Then, 
too, there may be reasons which the mentor 
does not know, but by knowing which he 
may help the student more intelligently. 

In case a student fails to pass in so large 
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a proportion of his studies that the commit- 
tee on delinquent students puts him on the 
warned list, the probation list, or the home 
list, the mentor sees both the student and 
the committee. He presents to the commit- 
tee anything he knows in the student’s 
favor which might in fairness to the stu- 
dent and without lowering the standards of 
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the department induce the committee to 
lighten or remove the discipline. 

This system was inaugurated in 1911 for 
freshmen, and in 1914 for sophomores and 
juniors. It is under the personal supervi- © 
sion of Prof. M. E. Cooley, dean of the col- 
lege of engineering. Dr. W. D. Moriarty 
is in charge of the freshman assembly. 


Steel Skeleton of Bell Parkway Building 


Contains Heavy Portal Framing 


Architectural Features of New Philadelphia Building Particularly 
Effective—Loads and Provisions for Wind Stresses Determine Design 


N ADDITION to its effective architec- 

tural treatment and its excellent layout 
planned to accommodate the special require- 
ments for the heavy wire distributing 
frames and the switchboards on the lower 
floors and the suites of offices, recreation 
and lunch rooms and large open spaces on 
the upper floors, the new Parkway central 
office building of the Bell Telephone Com- 
pany in Philadelphia contains unusual en- 


PORTAL GIRDERS AND WIDE COLUMNS AT END OF 
BUILDING ERECTED 


gineering details. The horizontal wind 
diagonal bracing in the upper floors, the 
heavy triple portal girders and wide main 
columns designed for large bending stresses 
due to wind, with the slotted cover plates 


at the connections, and the exceptionally 
heavy steel slabs and built girders in the 
column bases and foundation grillages, 
which contain a large percentage of the 
total of 4140 tons,of steel in the building, 
are special features. The details of the 
foundation girders and of the reinforced- 
concrete struts will be treated in a later 
article. ; 


GENERAL DIMENSIONS AND LAYOUT 


The building is located at the intersection 
of Seventeenth and Arch Streets, and oc- 
cupies about 68 x 146 ft. in plan, extending 
to the new Parkway being cut through 


.diagonally from the City Hall to Fairmount 


Park. It is practically rectangular, 243 ft. 
high from first floor to top of roof beams. 
The accompanying plan view of typical up- 
per floors shows the layout of the columns, 
accommodating five passenger elevator 
shafts grouped near the center of the 
building. 

Adjacent to the elevators are two smoke- 
proof towers isolated by fire-resistive walls, 
with stairs of reinforced concrete. En- 
trance to these towers through outside 
balconies is facilitated by a self-releasing 
fire-exit latch controlled by a long bar on 
the outside of the self-closing steel-covered 
doors. The building is of fire-resistive con- 
struction throughout, with metal window 
and door frames and wire-glass on all floors 
except the first. 

The floor space amounts to more than 
106,000 sq. ft., while the total cubical con- 
tents exceed 2,900,000 cu. ft. The lower 
floors and partitions were designed to ac- 
commodate the unusual requirements for 
the switchboards and the wire-distribution 
racks. The specified floor loads per square 
per flows shows the layout of the columns, 
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TYPICAL PLAN FOR FLOORS ABOVE THE FIFTH SHOWING WIND BRACING 
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and seventh floors, 125 lb. on the fourth to 
the thirteenth inclusive (except the sey- 
enth), 100 lb. on all the floors above and the 
elevator lobbies throughout, and 30 lb. on 
the penthouse roof. .The floors are of 16-in. 
terra cotta tile arches between steel I- 
beams, with the bottom of the tile 3 in. 
below the steel and a cinder-concrete fill 
and cement finish above. In some floors the 
total thickness is 2914 in., providing suf- 
ficient space for concealing all the necessary 
conduits for wiring. 


WIND LOADS AND BRACING 


The wind loads specified by the Philadel- 
phia building code are 25 lb. per square 
foot at the tenth story, with 2.5 lb. less at 
each succeeding lower story and 2.5 lb. ad- 
ditional at each succeeding upper story to 
a maximum of 35 lb. at the fourteenth story 
and above. These wind pressures were 
transmitted to the foundations by complete 
diagonal systems of vertical bracing, placed 
in the walls surrounding the elevator wells, 
between columns 28-29-30-31 to the loft floor 
and between columns 31-34-41 and 28-38-40 
to the thirteenth floor. 

The diagonal channels used in the floor, 
as shown on the plan, occur only from the 
eighth to the twelfth floors inclusive. This 
bracing was required to carry the wind 
pressures to the vertical systems. It was 
specified in the design of the structure that 
there should be no knee braces or large 
gussets projecting below ceilings, and that 
flush ceilings must be used throughout. The 
wind pressures above the thirteenth floor 


are carried down to the thirteenth floor by . 


bending stresses in the columns of each 
bay, and the separate loads at each floor 
below the eighth are carried down to the 
foundation in like manner. 


PORTAL CONNECTIONS AT FOURTH FLOOR 


At both ends of the building the archi- 
tectural requirements made it impossible to 
use any intermediate spandrel beams or 
bracing between the first and the fourth 
floors. To transfer the heavy wind pres- 
sures (on 26 lin. ft.) to the foundation re- 
quired heavy triple portal girders at the 
fourth-floor level, combined with wide 
columns of special section shown in the 
accompanying drawing of a typical connec- 
tion between the triple girder and column 
14 in the rear of the building. : 

The connection of the interior girder is 
made by a heavy 1-in. gusset plate milled to 
bear on the main web plates of the columns, 
and passing through slotted holes in the 16- 
in, cover plates, as seen. An unusually 
heavy outside cover plate (16 x 4 in.) is 
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CONNECTION OF TRIPLE GIRDER TO COLUMN 14 
AT FOURTH FLOOR 


used. An accompanying photograph shows 
the columns 14 and 15 with the portal girder 
during erection. 


COLUMN DESIGN AND GENERAL FINISH 


The steel columns, of built-up L-sections, 


are fireproofed throughout by reinforced 
concrete, although no part of the latter is 
considered to carry load. In determining 
the allowable unit stresses in the columns, 
however, the radius of gyration was com- 
puted for a rectangle whose least side 
corresponds to the outside dimension of the 
concrete. The columns are supported on 
heavy steel slabs, the largest of which (for 
column 15) is 36 x 11% in. and 6 ft. long, 
resting on three girders 6 ft. deep extend- 
ing below columns 33 and 15, and resting in 
turn on grillage beams. 

The finish of the building is granite, lime- 
stone, brick and terra cotta, the largest 
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EFFECTIVE ARCHITECTURAL TREATMENT 


piece of granite, under the main Arch 
Street windows, weighing 11 tons. The 
ornamental Corinthian columns at the front 
and rear extend to the fourth floor and are 
finished with 6-ton carved stone caps. The 
banded effects in the main walls above re- 
sult from buff-colored and light brown 
bricks, with terra cotta panels. The terra 
cotta finish of the upper stories is light 
gray, designed to correspond with the lime- 
stone trimmings below, using an Ionic col- 
onnade extending for two stories, capped by 
the heavy main cornice and frieze. 

In accordance with the policy of the Bell 
Company, an attractive sun parlor for the 
employees is provided on the roof just west 
of the penthouse. 

The building was designed under the 
direction of Nathan Hayward, engineer, 
J. L. Kilpatrick and C. Reutlinger succes- 
sively holding the position of engineer of 
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SEARCHLIGHTS AND INDIRECT LIGHTING SYSTEM 
ILLUMINATE BUILDING AT NIGHT 


buildings and equipment, and T. L. Griest, 
assistant engineer, of the Bell Telephone 
Company. The architect was J. T. Wind- 
rim, Philadelphia, whose structural engi- 
neer was F. N. Kneas. The total cost, in- 
cluding office equipment and furnishings, 
exceeded $2,000,000. The construction was 
completed in about fourteen months by 
Cramp & Company, of Philadelphia. 


Operation of Columbus Sewage Plant 
Hindered by Construction 


The total suspended matter removed 
from the sewage coming to the treatment 
works at Columbus, Ohio, averaged only 
46 per cent during 1915, because of inter- 
ference due to the reconstruction of the 
septic tanks into Imhoff tanks, and to the 
fact that much larger volumes were 
treated than ever before. The detention 
period was necessarily shortened, the aver- 
age being 3.2 hr., according to the an- 
nual report of C. B. Hoover, chemist in 
charge. Greater volumes of poorly clari- 
fied liquor were applied to the sprinkling 
filters. Much trouble was experienced in 
the clogging of the nozzles and in passing 
the material. It was necessary at times to 
remove some of the nozzles in order to 
increase the capacity of the filters. These 
factors combined to reduce the efficiency of 
the sprinkling treatment. Toward the close 
of the year a modification of the type of 
nozzle was worked out and given a trial. 
With the original it was impossible to re- 
move balls of fat, or other particles, which 
were too large to pass the orifice except 
by removing the entire nozzle. This oper- 
ation was usually very difficult because of 
rusted threads and the frequent removal 
contributed to serious thread stripping. 
The modification of the method of attach- 
ment is such that rust and stripped threads 
are eliminated and nozzle detachment and 
replacement can be done easily and 
quickly. = 
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Letters to the Editor 


Comment on matters of interest to engineers and contractors will be welcomed 


Intermittent Diversion Would Save 
Waste at Niagara Falls 


Sir: I was very much interested in read- 
ing your excellent editorial, “The Waste at 
Niagara,” appearing on page 631 of the 
issue of May 13. During my last visit to 
Niagara Falls, in November, I had occasion 
to study the industrial conditions there and 
was surprised to find that one of the large 
companies had already arranged to start up 
a plant in Norway, for the manufacture of 
its products, because it was found possible 
to obtain power at rates much lower and 
in larger quantities than could be obtained 
at Niagara Falls. Others were seriously 
considering similar steps. 

In my paper before the Second Pan- 
American Scientific Congress at Washing- 
ton, on Dec. 29, 1915, I emphasized the very 
matters to which you call attention in your 
editorial. Every effort should be made to 
bring this serious condition to the attention 
of the entire public, as it is a most impor- 
tant element of Preparedness in this coun- 
try. Dr. Thomas H. Norton of the Depart- 
ment of Commerce has consulted me on 
several occasions during the past year, and 
I suggested to him several methods by 
which an increase in the output of power 
from Niagara Falls could be obtained with- 
out the destruction of the scenic attractive- 
ness of the Falls. Some of these are 
recommended in the latter part of my paper. 

One of these methods contemplates the 
construction of a low diversion dam ex- 
tending out from the upper end of Goat 
Island to the international boundary line. 
This would permit of the diversion to the 
American Falls of a considerable amount of 
water which now flows over the Canadian 
Horseshoe Falls.. This would be an equita- 
ble diversion, particularly‘ when it is 
considered that 60 per cent of the total 
watershed feeding the Niagara River is on 
American soil, while less than 5 per cent of 
the total discharge passes over the Ameri- 
can Falls. 

A dam might be constructed across the 
Niagara River about 34 mile above Goat 
Island without causing any detrimental ef- 
fects upon the present power houses. By a 
system of regulation the diversion of water 
from the river might be limited to certain 
periods, as for example, at night when their 
view is less attractive to visitors than dur- 
ing the daytime. The spectacle of the re- 
generation of the Falls when the diversion 
of the water is stopped at a certain hour in 
the morning would be an unique attraction. 
Such diversion might be limited to every 
day except Saturday, Sunday or holidays. 
Such a plan of intermittent diversion would 
be particularly feasible and practicable in 
its application to refrigerating and cold- 
storage industries, where the brine at ex- 
tremely low temperatures obtained during 
the operation of the turbines at night would 
be of sufficient effectiveness to be used for 
circulation during the rest of the day, when 
the flow of water over the Falls is not 
diverted. 

A committee of the New York State 
Legislature has recently been appointed to 


consider the question of further diversion 
of water from the Niagara River. I thor- 
oughly agree with you that all of the en- 
gineering societies should consider this a 
matter of sufficient importance to the entire 
country to take the matter up actively with 
the various legislative bodies. 

MAURICE DEUTSCH, 

Consulting Engineer. 

New York. 
ais to Se 


High Stresses in Flat Slabs 


Sir: Your editorial in the issue of May 
13, page 630, on the test of the Bell Street 
warehouse in Seattle, is most timely. There 
is feverish anxiety and haste among patent 
owners and licensees to set up a standard 
for the design of flat slabs that will allow 
the “skinniest” thing that it is possible to 
put over on the engineering profession. An 
example was published the same week you 
published the account of the Seattle test. 
Strangely enough, the Seattle building fits 
that standard exactly. I refer to the ruling 
of John A. Ferguson applied when he was 
engineer for the Bureau of Building Inspec- 
tion of Pittsburgh, and which he hopes will 
be adopted in this city’s new code. It 
touches the lowest mark of all the standards 
yet proposed. 

So Pittsburgh may have some more Baie: 
ings that are apt to have 44,000 lb. per 
square inch in the steel and 2930 lb. per 
square inch in the concrete under a trifle 
more than the ‘safe’ load, or worse than 
this if the owner is so unreasonable as to 
put the “safe” load on the outside bays 
without balancing it by load on the interior 


panels. One of these buildings I checked 
and condemned. It was built over my pro- 
test. 


It takes many years sometimes for one to 
see vindication of plain truth; but some- 
times it comes more quickly! 

It is significant to point out that the 
Pittsburgh building code makes it manda- 
tory on designers of systems other than 
the beam-and-slab type to present evidence 
of tests to destruction, or to make tests that 
will show a factor of safety of four. It 
would seem to be mandatory on the Bureau 
of Building Inspection to require such tests. 
No such tests were ever made on a typical 
flat-slab floor. In fact this Seattle test is 
the first disinterested test on a flat-slab floor 
of which I have any knowledge. Generally 
the tests are very carefully guarded and 
made on particularly strong spots, such as 
the first or second floor, where the columns 
are enormous in size, or if on exterior pan- 
els, only on those where there is a deep 
girder in the wall. 

It is instructive to compare Mr. Fergu- 
son’s ruling with the requirements for 
beam-and-slab design in the Pittsburgh 
building code. For the positive moment Mr. 
Ferguson gives 0.0625 W L in a square sur- 
rounding the column head. Half of the rods 
cut are at 45 deg. and therefore good for 
seven-tenths of their area; total 85 per cent 
or 0.0531 W L. 

The code requires that ordinary beams 
and slabs be designed for 0.083 W L. In the 


Vou. 73;,°N0..22 


square surrounding a column head the 
girder would be cut twice and the slab would 
be cut twice, making the total moment- 
resisting value in the selection 4 < 0.083 
WL or 0.833 WL. The beam-and-slab de- 
sign must thus be more than six times as 
strong as the flat-slab design, in the mat- 
ter of steel reinforcement. Tension in the 
concrete has to do the rest. 

Of course, if people want this let them 
have it. But they have a right to know 
that it means failure—possibly some tre- 
mendous disasters. 


Pittsburgh. EDWARD GODFREY. 


High Velocity in Large Hydraulic 
Dredges 


Sir: In the Engineering Record of April 
15, 1916, page 517, appears a description of 
the dredges Cyclone and Tornado, belong- 
ing to the Canadian Stewart Company, 
Ltd., and in use in Toronto harbor. These 
dredges have shown very large outputs, and 
in the article referred to much of the credit 
for this result is assigned to the high 
velocity maintained in the pipe line. Some 
of the principal features enumerated are 
given in Table 1. 


TABLE 1—FEATURES OF TORONTO DREDGES 


Diameter of discharge DIPS». a> sieeve ete ia 24 
Velocity in discharge pipe:.............- 15 to18 ft 
Discharge pressure, 85 Ib......c0sansacesers 196 ft. 
Suction head, 22 to 25 in. of mercury, or. .25 to 28 ft. 
Power of main pumping engine, ihp.......... 1750 
Speed of main pumping engine, r.p.m..... 210 to 225 
Diameter of impeller of main pump......... 100 in 
Weight of impeller of main pump..>....... 5 tons 
Weight. of -main:- pump, .3..3)..8 Yee eee 45 tons 


Diameter of solids that can pass the pump 
(by inference) 


Improvements in dredges should be ac- 
complished by copying the good features of 
existing machines and by correcting the 
bad features. In what follows an effort 
will be made to show that the hydraulic 
features of the dredges in question are far 
from perfect. 

An examination of such dredging data as 
the undersigned has been able to find (see 
Professional Memoirs, March-April, 1915), 
has led to the conclusion that a velocity of 
10 ft. per second in a 20-in. pipe line will be 
sufficient to deliver fully 500 cu. yd. per 
hour of sand. The same velocity will de- 
liver occasional boulders of the largest size 
that can pass the pump. The sea-going 
dredges operating in New York harbor have 
picked up steel projectiles weighing 60 lb. 
and delivered them to the bins through a 
20-in. pipe in which the velocity did not in 
all probability exceed 11 ft. per second. For 
pipes 6 in. in diameter or less sand mixtures 
will flow well with velocities of 5 ft. per sec. 
(American Civil Engineers Pocket Book, 
page 935, 1912 edition.) As the diameter 
of the pipe is increased the velocities must 
be increased. The barge tests on the Mis- 
sissippi River dredges indicate that a high 
percentage of sand can be delivered through 
pipe lines from 30 to 34 in. in diameter, 
with velocities not exceeding 12 ft. per sec. 

To maintain a high velocity in a small 
pipe involves heavy frictional losses, the 
use of high pressures and an excessive ex- 
penditure of power. The figures in Table 
2 for dredge pipes will illustrate: 

The outputs corresponding to a 16-ft. 
velocity in a 24-in. pipe and a 14-ft. velocity 
in a 27-in. pipe are 50 and 56 sec.-ft. re- 
spectively. There can be little doubt that 
a 14-ft. velocity in a 27-in. pipe line is 
ample. Based on a length of 4000 ft., we 
should, by using a 27-in. line, accomplish a 
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TABLE 2—VELOCITIES, LOSSES OF HEAD AND POWER 
CONSUMPTION FOR PIPES OF VARIOUS SIZES 
Diameter of 
pipe 
Velocity, ft. 
per, kec......< 
Loss of head 

per,2000/ ft. Sf 47 57 31 40 48 29 36. 48 
Power con- 

sumption per 

1000 ft.....120 160 230 140 200 280 160 220 320 


7—20-in.—, -—24-in.—, —27-in.—, 


Eo SS pie a WS Us WY 2: Wm 


saving of 240 water-hp., as compared with 
a 16-ft. velocity in a 24-in. pipe. At the 
same time the head against which the 
pump must work would be reduced by 48 
ft., which will greatly simplify the problem 
of pump design and maintenance. 

No data in regard to the combined effi- 


ciency of the pump and engine are given, ’ 


but the statements in regard to power, pipe- 
line velocity and operating head would in- 
dicate a combined efficiency far in excess 
of any published results known to the writer 
for comparable conditions. 

The writer has been surprised to note 
the tendency during the past few years 
toward higher power in the pipe lines with- 
out an increase in diameter. On the Cy- 
clone and Tornado we have 1750 hp. with a 
24-in. discharge pipe. Several years ago 
the Atlantic, Gulf & Pacific Company, as a 
result of actual experience, converted a 24- 
in. dredge into a 27-in. dredge in spite of 
the fact that the main pumping engine de- 
veloped only about 1000 ihp. 

High velocities in the pipe line resulted 
in excessive expenditures of power and in 
excessively high operating heads. The lat- 


ter necessitate high peripheral speeds and 


increase the wear on the pump. For slow- 
speed pumps designed to pass large solids, 
high heads generally result in lowered 
pump efficiencies. 

The writer is also an advocate of pumps 
of higher speed than those in use on the 
Cyclone and Tornado. The 45 tons of steel 
in the pumps described is costly when first 
purchased, is costly when it must be moved 
to take down the pump, and it takes a 
costly engine to drive it. 

E. J. DENT, 

Major, Corps of Engineers, U.S. Army. 

Little Rock, Ark. 


[This letter was referred to Charles F. 
Franson, vice-president of the contracting 
firm which designed and is using the 
dredges. His reply is given below.— 
EDITOR. | 


Sir: I acknowledge receipt of your let- 
ter, together with the comments of Major 
Dent on the general description of the 
dredges Cyclone and Tornado, which ap- 
peared in your issue of April 15, 1916. 

Twenty-four-inch high-power dredges 
were decided upon after consideration of 
all the probable conditions under which 
these dredges would have to work in the 
execution of this contract. Many other 
conditions besides the hydraulic feature had 
to be taken into account, such as the charac- 
ter of the material to be dredged; the dis- 
tance of discharge, which would vary from 
about 2500 ft. to a possible 7500 ft.; the 
question of how often booster pumps could 
be used to advantage on the long pipe lines, 
which would depend on how frequently the 
pipe lines would have to be changed in 
length and location; and also first cost of 
the pumps, boosters and pipe lines, as well 
as the handling and replacing of same when 
worn out. This latter item is quite impor- 
tant, for about 25,000 lin. ft. of pipe line 


had to be provided for the original installa- 
tion. 

The figures given in the article referred 
to are maximum results obtained, and do 
not represent the average running condi- 
tions. ; 

The weight of the pump includes the 
pump unit complete with impeller, shaft, 
main bearings and supports, and does not 
represent the weight of the renewable 
parts only. 

CHARLES F’. FRANSON, 
Vice-President, Canadian Stewart Com- 
pany, Ltd. 
New York City. 


Several Kinds of Depreciation in 
Two Small Tanks 


Sir: The accompanying photograph shows 
twin reservoirs located on Fortification Hill 
in North Chattanooga. One of these was 
erected in 1911 at a cost to the company of 


$840. At present it would cost $1,500 to 
duplicate it. It has therefore appreciated 
$660. 


In 1912 the other was built, as the first 
had outgrown its usefulness or was inade- 
quate for the required service. The joint 


WHAT IS PRESENT WORTH OF THESE TANKS? 


capacity of the two tanks is 94,200 gal., and 
the reproduction cost of identical structures 
is $3,000, whereas a single tank of equal 
capacity could be built for $2,600. Hence 
there has been a depreciation for inade- 
quacy of $400. 

These tanks have now been in service, 
say, five years, and if the metal has depreci- 
ated physically from. decrepitude 2.1 per 
cent per year, the present worth is $2,685, 
showing a depreciation of $315. 

Moreover, if the company was called upon 
to build them anew, it is more than prob- 
able that for the shorter lived steel tanks, a 
concrete-lined reservoir would be substi- 
tuted. This indicates a depreciation from 
obsolescence, not to be determined exactly 
without additional factors. 

This is merely an illustration of some of 
the elements and complexities of deprecia- 
tion. 

JAMES NISBET HAZLEHURST, 
Consulting Engineer. 
Chattanooga, Tenn. . 


Present-Day College Education 


Sir: The subject of college education, 
to which Professors Mead and Swain have 
so ably contributed in the Engineering 
Record of May 16, page 607, is one of fas- 
cinating interest and great practical im- 
portance. Almost any observer will agree, 
at least in modified form, with the tenets 


expressed by both of the contributors. This 
is due to the fact that their discussions re- 
late to tendencies and not to measurable 
qualities. It is largely on this account that 
Professor Swain, in his later communica- 
tion, is able to show apparent unanimity on 
almost every count of his original indict- 
ment. But as a matter of fact their view- 
points are entirely different, the one is at- 
tacking college education for the harm it 
does—the other, while not denying alto- 
gether the harm, is defending it for the 
good. Neither viewpoint alone is tenable; 
both must be considered. 

It is the belief of the writer that the good 
influences of college education can be en- 
hanced and the bad lessened by vocational 
selection and individual training; that is, 
training in small groups of uniform mental 
capacity. The instructor’s duty will not 
end with the mere covering of his subject 
in a uniform fashion before a heterogene- 
ous assemblage of students; but rather the 
students will be assigned to courses suited 
to their natural aptitudes, and carefully 
graded into classes according to their men- 
tal capacities. 

This method of education will throw 
large responsibilities on the educators in 
thus standing sponsors for the selection of 
a man’s vocation, but it is a responsibility 
they must measure up to if they are to re- 
alize their highest potentialities and con- 
tribute to the elimination of the great num- 
ber of misfits in life that trace their failure 
to their college walls. The remedy proposed 
is dynamic, and if men are thus classified 
and placed in an environment in harmony 
with their natural aptitudes, if curricula are 
made more elastic, degrees less formal 
and more vital, the writer believes the ill 
effects of college education will largely dis- 
appear and the good effects will be realized 
in the greatest possible measure. 

HENRY B. SMITH. 

Chattanooga, Tenn. 


Architect vs. Engineer, and a 
Sound View on Licensing 


Sir: The writer has frequently read with 
interest the discussions arising between 
architects and engineers regarding the re- 
strictions and scope of their respective pro- 
fessions. It appears that the architects feel 
that the engineering profession is encroach- 
ing upon their province in the designing or 
erection of certain types of buildings, and 
on the other hand the engineers feel the 
same way, to some extent, when architects 
design and superintend the installation of 
mechanical equipment and other features 
considered as belonging to some branch of 
engineering. 

Some writers on the subject take the 
stand that architecture, from its very name, 
embraces all the features of building from 
the design of the shell and room arrange- 
ment to the final completion of the entire 
equipment. Others appear to hold that 
architecture in its modern sense covers 
only the esthetical appearance, the harmony 
of detail or, in other words, the form and 
symmetry of the structure as it appeals to 
the eye, leaving to the engineer the design 
and installation of the mechanical equip- 
ment together with the calculations involv- 
ing certain details of mechanical strength 
and the means of securing the results aimed 
at by the architect. 

There is no doubt that in the past when 
the building shell was in itself the chief 
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consideration the architect did cover every 
field pertaining to the design and comple- 
tion of a building in all details. So also 
did engineering once cover all the branches 
of mechanical art. However, so rapidly did 
the profession of engineering grow and 
broaden that specialization grew up and 
the calling was divided into many correlated 
branches until at present we have engineer- 
ing in many forms. This is a direct out- 
growth of the fact that no one man can mas- 
ter the multitudinous details of the science 
in its broad or general sense. 

The architect, however, in many in- 
stances, appears to attempt the design of all 
features of construction entering into a 
building structure in spite of the fact that 
this also has improved and broadened until 
it covers many branches really belonging to 
engineering. In fact, the mechanical de- 
tails of a modern structure require more 
labor and painstaking calculation than the 
shell of the building. 

The writer has attempted many times to 
secure or complete contracts on the engi- 
neering features as designed by the archi- 
tect, who, as a usual thing, also furnishes 
the specifications, and in practically every 
case has had trouble of some kind. This is 
to be expected when we remember that no 
architect, however broad-minded and ex- 
perienced, can keep abreast of the progress 
in several branches of engineering and at 
the same time give due attention to the art- 
istry and esthetic appeal of his building on 
both exterior and interior. The usual 
specifications as formulated by the archi- 
tect on heating, ventilation, electric light- 
ing, power equipment, water supply, vacuum 
cleaning, elevators and such features, are 
very incomplete, loosely worded and alto- 
gether inadequate. Such specifications 
court disaster by giving the unscrupulous 
contractor an opening to slight material and 
workmanship and by preventing the care- 
ful and conscientious contractor from bid- 
ding as low as he might for fear of extra 
demands from time to time. Of course, 
this criticism does not apply to the larger 
architectural firms who restrict themselves 
to the structural features and employ engi- 
neers to prepare the plans and specifications 
covering the work in their respective en- 
gineering lines. 

In view of these facts it wouJd seem ad- 
visable for more of the architects to follow 
in the lead of those mentioned and devote 
themselves exclusively to the exterior and 
interior structural features pertaining to 
the building shell and to the artistic effect, 
general convenience and harmony only of 
the engineering details, leaving the ques- 
tions of mechanical and electrical equipment 
to men more conversant with this branch of 
knowledge. 

No doubt under such conditions the word 
architecture would come to have a slightly 
different meaning from that which now ob- 
tains, but such is the case with many words 
which change in meaning with the growth 
of our language. 

With reference to the licensing of archi- 
tects and engineers it appears to the writer 
that this is putting the cart before the 
horse. Assuming that legislative supervi- 
sion of this class of work is desirable, why 
not examine the concrete result of an archi- 
tect or engineer’s work rather than the man 
himself; that is, his plans and specifications 
for a given structure? It is possible for a 
man able to pass the required examination 
to make a serious error in his plan and 
thereby endanger life. It is also possible 


for one to design a building perfectly safe 
and suitable for the ends in view and yet 
be unable to pass the licensing board. 

Why not have boards of engineering and 
architectural approval under legislative con- 
trol and require all plans and specifications 
to be examined and approved by this board, 
especially in regard to those features which 
have a bearing on the life and safety of 
humanity, and without consideration of the 
designer. It is the proposed work and not 
the builder which may prove unsafe. Then, 


if the engineer is able to make adequate ~ 


building plans, or the architect to draw en- 
gineering specifications, it is the same to 
the examining board and a safe structure 
is assured. The building, and not the man, 
should conform to recognized principles. 

D. R. SHEARER, 
“i Consulting Engineer. 


Boone, N. C. 


Investment of Savings for Engi- 
neers 


Sir: Seldom has a paper and an accom- 
panying editorial comment been followed 
by such a flood of interesting letters to the 
editor as have the paper and your editorial 
suggestions on the causes for the decrease 
in registration of civil-engineering stu- 
dents. 

Throughout this discussion there is evi- 
dent an undercurrent of thought to the 
effect that civil engineers are overworked 
and underpaid, and especially underpaid. 
Would your correspondents have us believe 
that no engineering assistants are under- 
worked and overpaid, and especially over- 
paid? Undoubtedly there are a few such! 
But the conscientious engineering employee, 
especially if he is technically trained and 
likes his work, will certainly earn more 
for his employer if he does get more than 
a living salary. 

If a young engineer is true to his pro- 
fession his mind will crave to know some- 
thing about what other engineers are doing, 
and learning, and writing about. The 
craving for this knowledge is not satiated 
without the outlay of some funds, whether 
this be for current technical literature, for 
the latest books in his particular field, or 
for membership fees and incidental dues in 
technical societies and engineering clubs. 
The engineering quack, more indifferent 
than indigent, has few such wants, is satis- 
fied with the lighter amusements, has no 
college debts to pay, and can afford to work 
for less money than the man who has spent 
a small fortune in laying a proper founda- 
tion for acquiring intelligent proficiency in 
his chosen profession. 

A summary of the information to date 
does not seem to support the premise or 
justify the fear that the supply of civil 
engineers may soon be insufficient for the 
demand, although it might be well if this 
were the fact, not only for those who are 
struggling along in part-time employment, 
but for those who have been forced out of 
a profession for which they had spent time 
and money in thorough preparation even to 
the extent of taking full collegiate and, not 
infrequently, graduate courses. Whatever 
affects the supply of men will eventually 
affect their average salary, and what affects 
the salary will in turn affect the capacity 
for permanent investment of savings from 
salary. 

The ‘appalling statistics on poverty and 
pauperism should compel the conscientious, 


continuous and persistent practice of 
economic thrift on the part of every man 
in good health who is intelligent enough to 
have become an engineer. Successful finan- 
ciers tell us that every man should save 
something out of his salary “for a rainy 
day,” no matter what that salary is, and 
engineers as the conservators of Nature’s 
resources certainly ought not to lag behind 
the average citizen in this respect. But 
how many know how to invest their savings 
funds? Only within the last few weeks 
again have I listened to an engineer relate 
his personal experience with investment of 
his savings, and how he had lost $500 in 
unwise investment. This is by no means an 
uncommon experience. 

We hear a good deal these days about the 
efficiency of co-operation—co-operation be- 
tween engineering societies and other world 
organizations, inter-society co-operation and 
co-operation between individuals of the 
same society. Except for the humanizing 
efforts of some of the larger corporations, 
we hear little about any propaganda of the 
engineering employer looking towards the 
economic independence of the employee. 
This is not always decided by the size of his 
salary check, but rather by the ability to 
save something out of his salary check and 
to invest this amount wisely. Right at this 
juncture the benefit of the employer’s ex- 
perience might be worth more than a 50-per 
cent increase in salary. But the employee 
is not going to ask his employer’s advice, 
nor will the average employer volunteer any 
expert information on investments. The 
result is that the employee rests on his own 
resources, but, for lack of experience or 
proper counsel, becomes the sorry Victim of 
merciless exploitation of the salesman who 
has graduated in the art of selling things 
that we ought not to buy. We spend four 
to six years at college learning mathematics, 
languages, and the fundamentals of engi- 
neering science; we put theory into practice 
that we may acquire familiarity, thorough- 
ness, speed and accuracy; we do this to 
become efficient, responsible and resourceful 
employees; but we have little opportunity 
for learning how to conserve the estate of 
“Number One.” 

By reason of its unique position in the 
field of technical literature, I believe that 
the Engineering Record can do its younger 
readers no greater service than to open its 
columns for occasional discussions on suit- 
able investments for small savings. Indeed, 
if such a department were made a regular 
feature I believe it would not only be a 
justifiable diversion from its purely tech- 
nical features but would meet with instant 
approval and might be the means of saving 
many inexperienced investors from financial 
embarrassment. 

Chicago, Ill. JOHN BERG. 

[Comment on several phases of this letter 
will be found in the editorial pages of this 
issue.—EDITOR. | 


Model Shows Process of Cement Manu- 
facture 


In connection with its educational exhi- 
bition work the division of mineral tech- 
nology of the National Museum at Wash- 
ington has completed a model of a Portland 
cement plant. This is a miniature of a real 
plant and covers 80 sq. ft., its design and 
layout being such as to enable the visitor to 
follow successively the various steps of the 
process. 


HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


Other articles in this issue of interest to contractors and construction engineers are indexcd in the Table of Contents 


[Contributions to this section are solic- 
ited, and if found available will be paid 
for. They must be SHORT, and should be 
accompanied, if possible, by photographs 
or sketches.—EDITOR. | 


Pipe Handle Makes Air Bucker 
Easy to Use Inside Chord 
Members 


By A. M. TRUESDELL 
Gary, Ind. 


HE OREGON Short Line had in use in 

some recent bridge erection a number 
of air dollies for bucking up rivets which 
were very handy in accessible places, but 
could not be used in the hips of bridges and 
similar riveting. These tools, which were 
made by the Chicago Pneumatic Tool Com- 
pany, have a straight cylinder and piston, 
with the hose-coming in on the side. One 
of the men suggested screwing a pipe about 
3 ft. long into the dolly and attaching the 
hose and valve to the pipe. This furnished 
a long handle so that the dolly could be 
reached way in between gusset plates where 
it could not otherwise be used. Besides 
increasing the speed of the riveting, this 
enabled the bucker-up to sit up instead of 
lying down to hold the dolly. Working in 
this position is much easier, and makes it 
possible for the man handling the dolly to 
keep scale out of his eyes. 


Battery of Bins and Traveling 
Mixer Save Extra Derrick Barge 


By A. J. RIFE 
Junior Engineer, Corps of Engineers, 
U. S. Army 


SING only one derrick barge to feed 
the bins and place the concrete, Missis- 
sippi River concrete revetment work near 
Vicksburg is being placed by the War De- 
partment engineers from long decked barges 
on which are located five 30-yd. aggregate 
bins feeding a mounted mixer which in 
turn discharges into buckets on cars run- 
ning on a track parallel to the mixer track. 
The barge is 120 ft. long, 30 ft. wide and 
6 ft. deep, and the bins are arranged on 
one side so that plenty of room is left for 
a 34-yd. Foote mixer to operate back and 
forth and still leave room for moving *4- 
yd. Steubner bottom dump buckets car- 
ried from end to end of the barge on two 
small cars. The bins are so elevated that 
the sand and gravel are discharged by 
gravity into the mixer hopper. The mixer 
track is raised 314 ft. above the barge deck 
to permit dumping the concrete directly into 
the buckets. The bucket is then pushed 
along the track until it is within reach of 
a 70-ft. boom derrick mounted on a second 
barge alongside the first and placed be- 
tween the concrete plant and the bank. 
Sand and gravel are delivered by barge 
and the bins filled by the derrick operating 
a 34-yd. clam shell bucket. The bins will 
hold enough for a day’s work, and from 50 
to 60 tons of cement is stored in small 
houses built underneath each of the bins 
in a convenient position for feeding into 


DERRICK, BUCKET CAR AND MIXER TRAVEL THE LENGTH OF THE BARGES 


the mixer when it is placed opposite the bin 
in question. 

As the derrick is mounted on a track and 
has a travel of 70 ft. from one end of the 
barge to the other, 70 ft. of bank paving 
is laid before it is necessary to drop the 
plant downstream to a new position. The 
gravel barge is placed just ahead of the 
derrick barge when unloading the latter. 

During the 1915 season 1375 cu. yd. of 
concrete was placed on the slope by the 


MIXER MOUNTED ON 


RAISED TRACK 


party of which the writer had charge, at 
an average field cost of $2 per cubic yard. 
From 80 to 100 cu. yd. was placed in 10 
hr. <A delay of about 4 hr. to refill the 
bins was necessary after each 10-hr. run. 

No form work of any consequence was 
necessary on the slope. The concrete was 


dressed to the required thickness of 4 in. 
with hoes and shovels. The concrete is 
placed on a slope of about 3 horizontal 
to 1 vertical, and is tamped with one-man 
tampers in order to make a compact mass 
and smooth surface. The concrete is mixed 
in the proportions of 1 part cement to 10 
parts of river-run gravel in which the pro- 
portions of sand to gravel approximate 1 
to 2. The cost of the gravel is 36 cents 
per yard and of the cement $1.18 per barrel, 
both delivered. 

The plant was designed and is being oper- 
ated under the direction of Major J. R. 
Slattery, Corps of Engineers, U. S. Army, 
in charge of the Third Mississippi River 
District. 


Accounting for the Contractor— 
Taking Care of Invoices 
By BENJAMIN L. LATHROP 


Lathrop, Shea & Henwood Company, 
Scranton, Pa. 


ROVIDING instructions on the order 
blank, which was described on page 685 
of the Engineering Record last week, have 
been followed by the shipper, the field office 
will receive two copies of the invoice. The 
foreman, timekeeper or office agent, depend- 
ing on the size of 
contract, who re- 
ceives these in- 
voices should verify 
deliveries, be re- 
sponsible for check- 
ing up goods in- 
voiced, prove ex- 
tensions and addi-~ 
tions, and note the 
distribution of the 
charges represent- 
ed by the invoice. 
He should be provided with a rubber stamp, 
or a gummed flap to attach to each in- 
voice, similar to the form shown herewith. 
Both original and duplicate invoices should 
carry this form, which enables the agent to 


AS tak: ASr aeeea eter : 


Approved by........-.. 
Excavation $ 
Foundation 
Sheeting 
Superstructure 
Repairs {2/2252 2 

ce... 
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Messrs. Arnold Brown & Co., 
Brockton, Ore. 


Gentlemen:— . 
Enclosed ‘please find the following 
chargeable to Contract 


invoices 


Invoice of 


Date 
| 


FORM ACCOMPANIES INVOICES TO 
MAIN OFFICE 


make a systematic, compace distribution of 
the items. Aside from the information 
thus conveyed to the general office, the agent 
will find these distributions valuable in 
making up his cost sheets, which will be 
described in a later article under field office 
accounting. 

While a simple letter of advice may ‘ac- 
company the invoices forwarded to the gen- 
eral office, it is better to use for that pur- 
pose the form illustrated herewith. 

Probably more time and energy is wasted 


in the main office of some companies over 
the simple matter of entering invoices than 
over any other detail. The writer knows 
one contractor who used to compel his book- 
keeper to copy every invoice into a “bill 
book.” Others insist on having every in- 
voice pasted into a book for future refer- 
ence. Both of these methods are antiquated 
and very wasteful of time, space and effort. 
After the bills are thus disposed of an elab- 
orate system of numbering and indexing is 
necessary if the information is to be made 
at all accessible. Invoices can be much 
better taken care of by using the form 
shown herewith. 

Suppose, for example, half a dozen bills 
from one company for supplies furnished 
to several jobs are on hand at once. By 
using this form they may all be covered in 
one entry. Pin or clip the invoices to the 
form, fold on the dotted line and carry the 
totals of the distribution to the outside of 
the folder, which is also shown herewith. 
When folded this form is just the right 
size for a vertical document file, if printed 
on an 814 x 9-in. sheet. 

The whole batch of bills is now ready for 
entry in the journal, or the journal may be 
dispensed with and the items posted direct 
to the ledger. In the latter case substitute 
for the words “journal page” on the outside 
of the last form the words “posting num- 
ber.” The folders themselves, with the in- 


voices inside, should be filed in alphabetical ° 


order. 
[This is the second of a series of short 


ARNOLD BROWN & CO. 


DISTRIBUTION 
Date 1915 Invoice | 
| | | 
Leeds | Corfu | Br. No.4 | N. H. Arch St. Road General 
a pe a Sage 
12} 1 750 | 6}00 1|50 | 
12| 7 10 00 4/00 6/00 
12| 9 4 00 1/00 | | 3/00 
12|12 12 00 12|00 | 
12/15 40 00 | | | 40/00 
12/28 36 00 | | 18/00 t 18/00 
| | | | 
| | | 
| | | | | 
| | | 
| 
| | 
| 
| | 
| 
cruisalsin| efor | Wetateiee eis Oe ee 8 
| 
} 
| 24:00 3,00 18/00 
{ if | 
———————— | 
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articles on up-to-date accounting methods 
for the contractor. Others will appear in 
succeeding issues.—EDITOR. | 


Pumps Handle Hardpan Broken 
Up With High-Pressure Jet 


By K. D. MacLEAN 
Seattle, Wash. 


ENTRIFUGAL pumps were used to ex- 

cavate the north side piers for the bridge 
over Lake Washington Canal at Fifteenth 
Avenue, N. W., Seattle, after breaking up 
the hardpan of which the excavation con- 
sisted and washing it to the pump suctions 
with a jet under 250 lb. pressure. The work 
of driving sheet piles through this hardpan 
with a high-pressure water jet was de- 
scribed on page 686 of the Engineering 
Record for May 20, 1916. 

After the sheeting was driven, an 8-in. 
and a 10-in. centrifugal sand pump was used 
to excavate each pit. One was placed above 
high tide, to be used only in case the lower 
one was drowned. Both pumps were driven 
from the same 75-hp. motor placed on the 
timbers above high tide. A high-pressure 
fire hose, unwrapped so as to give greater 
flexibility, was connected with the pressure 
pump used to jet the piles into place. This 
hose was fitted with a %4-in. round nozzle, 
and a pressure of about 250 lb. was used to 
dig up the bottom and wash the dirt to the 
sump. A couple of men with picks helped 
this process at times. The dirt was dis- 
charged by the pumps into the puddle wall 
around the inside cofferdams. A sluice box 
at low tide elevation, fitted with a gate, 
furnished the water needed by the pumps 
to raise this material. 


Testing Hemloek Timber for Strength 


Many joists and large stringers of hem- 
lock are being tested in the U. S. Forest 
Products Laboratory at Madison, to furnish 
a basis for recommending proper fiber 
stresses. This is in line with the technical 
investigation of relative strength prelimi- 
nary to the formulation of the density 
rules for Southern pine. The laboratory is 
also working on similar tests for Douglas 
fir. 


NEWS OF THE WEEK 


Passing Events in the Civil Engineering and Contracting Fields 


New York Engineers Will Be 
Reviewed by General 
Wood 


Naval Consulting Board and Military Lectures 
Committee Also to See Battalion of 500 
Formed from Men Attending Lecture 
Course, and Trained by Officers 
of New York National Guard 


Since the organization of the military engi- 
neering lectures for the benefit of engineers 
residing in New York City, under the direction 
of a committee including the presidents and 
secretaries of the national engineering so- 
cieties, a battalion of 500 men has been formed 
from those who attended the lecture course 
which has been receiving regular instruction 
twice a week in infantry drill. This battalion 
will be reviewed on Thursday evening, June 
1, at 8.30 p. m. by Major-General Wood, com- 
manding the eastern department, U. S. Army, 
and by the Military Engineering Lectures 
Committee. Guests at the review will include 
the Naval Consulting Board, high officers of 
the U. S. Army and of the New York National 
Guard, and several city officials. Captain Wal- 
ter A. De Lamater, company K, Seventy-first 
Regiment, New York National Guard, will 
command the battalion for the review. 

The progress of the battalion in learning 
the infantry drill, which has been in charge of 
Captain George Perrine of the Seventy-first 
Infantry, New York National Guard, and Cap- 
tain R. S. Thomas, of the twenty-second Engi- 
neers, New York National Guard, is said to 
have excited favorable comment from military 
men who witnessed the citizens’ preparedness 
parade on May 13, in which the battalion fol- 
lowed the Naval Consulting Board at the head 
of the engineers’ division. 

The membership of the battalion is indica- 
tive of the interest in this movement which 
has been taken by New York engineers. It 
includes not only a number of young men who 
could be made available for active field service, 
but also many civil, mining, electrical and me- 
chanical engineers of national reputation, who 
are anxious not only to lend their support 
to the movement, but to increase their per- 
sonal usefulness in case they should have an 
opportunity to render patriotic service in an 
emergency. 

More than half of the membership of the 
organization will attend the military train- 
ing camp at Plattsburg and, as the officers 
who haye been giving their time to the bat- 
talion will be unusually busy this summer with 
the encampments and work of their own or- 
ganizations, the battalion will not resume 
training as an organization until fall. Many 
members unable to go to Plattsburg will con- 
tinue training under the direction of U. S. 
Army officers at Fort Totten, L. I. The exec- 
utive organization formed to relieve the Mili- 
tary Engineering Lectures Committee of the 
work of providing instruction, rifle practice 
and outdoor drills for the battalion, which was 
noted on page 560 of the Engineering Record 
for April 22, will continue in office. Tickets 
of admission to the review on June 1 are 
being distributed from the office of the secre- 
tary of this committee, C. R. Hulsart, 250 
West Fifty-fourth Street, New York City. 

The Committee on Military Engineering 
Lectures which was organized in New York 
City last January, at a meeting Monday, 
effected a permanent organization under the 
name of the Military Engineering Committee 
of New York, and expects to resume next fall 
on more definite lines the military education 
of engineers. The following names have been 


added to the committee: Clemens Herschel, 
E. W. Van C. Lucas, Kingsley L. Martin, 
Ralph D. Mershon, D. L. Turner and Pope 
Yeatman. 

The executive committee of the former or- 
ganization—Gano Dunn, chairman; D. S. 
Jacobus, John W. Lieb, Charles F. Rand and 
J. Waldo Smith—was continued, and an addi- 
tional committee on plan and scope was ap- 
pointed, consisting of Charles F. Rand, chair- 
man; Gano Dunn, Arthur S. Dwight and J. S. 
Langthorn. The latter committee will study 
in consultation with the army officers the 
question of further work, particularly with 
reference to fitting engineers for qualification 
in the new Reserve Corps, and will report in 
the fall. 


Convention of American Water- 
works Association Next Week 


Final arrangements for the convention of 
the American Waterworks Association, to be 
held June 5 to 9 at the Hotel Astor, New York 
City, have been completed. In addition to a 
program of technical papers and committee 
reports, there will be a trip to the Kensico 
dam of the Catskill aqueduct and an excursion 
to Coney Island. 


Governor Signs Bill Regulating 
Flow of New York Rivers 


- Governor Whitman of New York has signed 
the bill relative to the regulation of rivers by 
means of storage reservoirs. The measure 
authorizes the division of the state into dis- 
tricts for the purpose of maintaining a steady 
supply of water in the upper parts of the 
rivers. Under this bill the excess of water in 
the spring will be avoided by a series of dams 
which will also prevent drouth later in the 
season. 


City of Erie, Pa., Approves $1,445,- 
000 Bond Issue 


A $950,000 bond issue was approved May 
16 by the city of Erie, Pa., for the construc- 
tion of the flood-prevention works outlined in 
the report presented last fall by Farley Gan- 
nett, consulting engineer, of Harrisburg, Pa. 
The city also approved bond issues totaling 
$495,000 for the elimination of grade cross- 
ings, the protection of Garrison Run from 
floods and the construction of storm sewers. 
Plans are now being prepared by Mr. Gannett. 


Heavy Bridge Span’s Hazard- 
ous Boat Ride Ends 
Safely 


Windstorm Comes Up Just as Span of Inter- 
state Highway Bridge Across Columbia 
River Is Being Floated to Posi- 
tion—Accident Is Narrowly 
Averted 


The spans of the interstate highway bridge 
across the Columbia River, at Portland, Ore., 
are being erected on shore and floated to place 
on barges. During the eight days prior to 
May 2 five of the spans were placed by this 
method in addition to three spans placed pre- 
viously. The work progressed smoothly until 
the large lift span, 272 ft. in length and 
weighing about 580 tons, was en route from 
shore to piers, April 26. 

The span was to have been moved into place 
early in the afternoon, but on account of a 
light wind, which came up after the span had 
been lifted on the barges, the start was post- 
poned. At 4.30 o’clock the wind had died 
down and it was decided to place the span that 
day. The stern-wheel steamers Paloma and 
Hustler, assisted by the tug Stimson, accord- 
ingly took the span out on the river. 

The bridge was almost in position when a 
sudden wind and rainstorm sprang up. It is 
estimated that the wind blew about forty 
miles an hour for nearly five minutes. As 
there had not been time to make the lines 
taut before the squall broke, the span began 
moving upstream, gaining enough momentum 
to break all the lines. The squall swung one 
boat around crosswise to the current, breaking 
her starboard towline. The post on the barge, 
to which the starboard line of the other boat 
was made fast, gave way. Both boats were 
temporarily out of commission so far as hold- 
ing the span against the brisk wind was con- 
cerned. 

The north end of the span jammed against 
the one already in position. At the south 
end the span caught the boom of a derrick 
which was tied to a dolphin just above the 
south pier, and swung the derrick barge 
around until it jammed between the dolphin 
and the scow under the south end of the span. 
New lines were quickly thrown out from the 
tow boats and from the span to the piers. 
After the wind died down the span was moved 
back over the piers and landed without mishap. 


THE NORTH END 


OF FLOATING SPAN JAMMED AGAINST THE NORTH SPAN ALREADY PLACED ; 


THE SOUTH END CAUGHT THE BOOM OF A DERRICK 
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Dr. Corthell Buried at Whitman, 
Massachusetts 


With rites of exceeding simplicity the body 
of Dr. E. L. Corthell, late president of the 
American Society of Civil Engineers and of the 
American Institute of Consulting Engineers, 
was laid to rest in the town of his birth, Whit- 
man, Mass., May 19. As befitted the memory 
of one who had fought valiantly for the Union, 
the coffin was covered with the American 
colors. About forty engineers, most of them 
from Boston, attended the funeral. A little 
group went over from New York, while Wil- 
liam B. Landreth, deputy state engineer of 
New York, representing the New York state 
engineer, and Joseph Ripley, fellow member of 
Dr. Corthell on the board of consulting engi- 
neers of the New York State Barge Canal, 
came from Albany. F. P. Stearns and George 
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The volume of silt carried in different loca- 
tions, cross-sections, grades and discharges o 
canals will be secured for the purpose of mak- 
ing comparisons. Where the velocity of the 
water is low, deposits 5 or 6 ft. deep have ac- 
cumulated during the last ten years. About 
$8,000 has been appropriated to carry on the 
work, 


Chicago Engineers Co-operate for 
Preparedness Parade 


Engineers of Chicago are to march as a 
separate section in the Chicago preparedness 
parade planned for June 3, not June 10, as 
noted in these columns last week. Sections are 
required to have at least 2000 individuals. To 
obtain this number in the short time available 
a voluntary committee, composed of presidents 
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District Court Decides Against 
Louisville Bridge Company 


Judge Walter Evans, of the United States 
District Court at Louisville, Ky., handed down 
a decision May 12 in favor of the U. S. Gov- 
ernment in its suit against the Louisville 
Bridge Company for failure to comply with the 
orders issued by the Secretary of War, Dec. 
12, 1914. These orders were based upon the 
decision of the secretary that the Ohio Falls 
bridge of this company at Louisville is an 
unreasonable obstruction to free navigation of 
the Ohio River. They require the company 
within three years to change the main channel 
span to provide a 600-ft. clear opening over 
the “Indiana Chute” and to change the exist- 
ing swing span over the Louisville and Port- 
land Canal to a lift span with horizontal clear- 
ance of 200 ft. and vertical clearance, when 


Automobiles were driven under the Harlem 
River for the first time in the history of New 
York City when an inspection of the new Lex- 
ington Avenue subway was made May 17. The 
smaller picture was taken under the middle of 
the Harlem River, 50 ft. below the surface. The 
construction of the center wall on the right is 
straight, whereas the outside wall is curved, 
The other picture was snapped at the portal at 


Automobiles Driven on Inspection Trip of New Subway 


River Avenue and 157th Street. The men can 
be identified as follows: 1, Commissioner H. W. 
Hodge; 2, T. P. Shonts, president Interborough 
Rapid Transit; 3, Commissioner William Hay- 
ward; 4, Alfred Craven, chief engineer, Public 
Service Commission; 5, R. H. Jacobs, senior as- 
sistant division engineer; 6, Commissioner T. H. 
Whitney ; 7, Chairman Oscar S. Straus; 8, Frank 
Hedley, vice-president and general manager, In- 
terborough Rapid Transit; 9, cv. W. Wilder, elec- 
trical engineer, Public Service Commission; 10, 


‘assistant division engineer; 19, F. N. 


Robert Ridgway, engineer of subway construc- 
tion; 11, George Keegan, of the Interborough 
Rapid Transit ; 12, G. H. Pegram, chief engineer, 
Interborough Rapid Transit; 13, D. L. Turner, 
deputy engineer of subway construction; 14, I. 
V. Werbin, assistant division engineer; 15, J. B. 
Walker, secretary, Public Service Commission ; 
16, R. S. Bennett, junior engineer; 17, Edward 
Leimann, assistant engineer; 18, J. P. Locke, 
Robinson, 
secretary. 


F. Swain, past presidents; Lincoln Bush, treas- 
urer, and T. J. McMinn, assistant secretary, 
represented the American Society of Civil En- 
gineers. The secretary, Charles Warren Hunt, 
is in California. F. A. Molitor, secretary, and 
Henry W. Hodge, member of the council, repre- 
sented the American Institute of Consulting 
Engineers. 

The honorary pall bearers were Messrs. 
Stearns, Swain, Bush, Molitor, McMinn and 
Professor Hill, the last mentioned representing 
Brown University, Dr. Corthell’s alma mater. 
The active pall bearers were Harrison P. Eddy, 
Richard A. Hale, Frederick H. Fay, S. E. 
Tinkham, F. W. Hodgdon and James Kendall. 


Make Investigation of Silt Carried 


by Irrigation Canals 


A concerted effort will be made to solve the 
problem of eliminating injuries caused by silt 
in the irrigation canals from the lower end of 
the Colorado River. J. C. Allison, formerly 
chief engineer of the California Development 
Company, and Dr. Fortnier, of the public 
roads and rural engineering bureau of the 
U. S. Department of Agriculture, will conduct 
the research work. They hope to discover 
means of preventing accumulation of silt in 
canals, of transferring these deposits to the 
lands under irrigation and of eliminating cer- 
tain qualities from the silt. 


‘made on a $8,500,000 job. 


and other officials of fifteen technical societies, 
has the plans in charge. Edmund T. Perkins, 
chairman of the engineers’ section of the Chi- 
cago Association of Commerce, is chairman; 
Wharton Clay, chairman Joint Committee on 
Military Engineering, is vice-chairman and 
marshal; E. N. Layfield, secretary Western So- 
ciety of Engineers, is treasurer; B. F. Affleck, 
president Chicago Engineers’ Club, is chair- 
man of the finance committee. All engineers, 
whether affiliated with any society or not, are 
being urged to participate. 


Protests Against Letting Public 
Work Contracts 


At a meeting of the Central Trades and 
Labor Union, May 15, at St. Louis, a protest 
was made against letting contracts for public 
work. The legislation committee declared that 
the system is injurious to the taxpayers and 
wage-earners. The Mill Creek relief sewer 
was cited as an example. The committee also 
declared that the labor, most of which was 
imported, was paid a low wage and, according 
to their information, a profit of $900,000 was 
The committee 
urged the elimination of the contract system. 
The city charter provides that residents shall 
perform the public work of the city, which is 


declared to be impossible under the contract 
system. 


open, of 78 ft. above pool level. 

The bridge company refused to obey these 
orders and stated on Noy. 26, 1915, that it in- 
tended to continue the renewal of its super- 
structure on the existing masonry without. 
changing the lengths of existing spans (380: 
and 352 ft.). The court also now grants an 
injunction restraining the bridge company 
from proceeding with the construction of the 
spans in question. : 

It is understood that the case will be appealed’ 
to the Supreme Court in an effort to have the 
government pay compensation to the bridge 
company for the expense of making the re- 
quired changes. 


Dam at Plattsburg Wrecked 


About one-third of the new concrete dam on 
the West Brook, at Plattsburg, N. Y., known 
as storage dam 8, was carried away May 15. 
The water rushed to storage dams 1 and 2, 
inundating the state road for a few miles west. 
of Plattsburg. The structure was erected at a 
cost of about $65,000 and has been in use less. 
than two years. 


French Waterway Opened 


The sixty-mile canal connecting the city of 
Marseilles, France, with the River Rhone was 
officially opened May 7. 
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14,090-Ft. Yolo Causeway in Cal- 
ifornia Opened to Traffic 


A four-day carnival celebrated the recent 
opening of the Yolo causeway near Sacra- 
mento, Cal. The structure provides a direct 
connection between the east and west sides 
of the Sacramento valley and cuts 30 miles off 
the distance between the state capitol and San 
Francisco. The causeway, described in the 
Engineering Record of Aug. 28, 1915, page 
248, is not entirely finished, as the dredger 
canal is to be spanned by a bascule bridge, 
which will not be in service until late this 
summer. Meanwhile a temporary wooden 
trestle by-pass has been built around this 
section. 

The ceremonies included an automobile par- 
ade across the causeway, led by Governor 
Johnson and other state officials. Addresses 
were made by the Governor and by Charles D. 
Blaney, highway commissioner. It was 
pointed out that a highly satisfactory struc- 
ture had been built by the engineering depart- 
ment of the State Highway Commission for 
less than $400,000. The cost of the usual 
type of construction built under conditions 
such as exist in the Sacramento valley would 
have exceeded $1,000,000. ; 

The causeway provides the one trans-valley 
highway route beyond the reach of extreme 
floods. For the entire length of the structure 
its roadway is carried 18 ft. above a natural 
depression resembling an old river channel. 
This channel is the by-pass into which floods 
from the 35,000-sq. mile interior drainage 


Look Through Your 
File of Pictures 


We want to publish several pages 
of pictures of unusual concrete- 
plant layouts. The unusual fea- 
tures may be in the setting of the 
mixer, the arrangement of the 
bins, the source and control of the 
water supply, the methods of han- 
dling material and concrete cars 
—anything, in fact, that will help 
other men solve their mixing-plant 
problems. 

Look through your file of photo- 
graphs and send us your prints. 
We will carefully examine all you 
send. Tell us where the plant was 
located and add a sentence or two 
of explanation. 

Two dollars will be paid for each 
print used. The cthers will be re- 
turned promptly. 

Here is an opportunity ‘to pass 
your good ideas along to the other 
fellow and to learn what he has 
done under similar conditions. 


Address your prints to 
THE EDITOR 
Engineering Record 


239 West 39th Street 
New York City 


THE RECENTLY COMPLETED 14,000-FOOT YOLO CAUSEWAY, BUILT AT A 
FLOODS. 


basin are to be turned when the spring high 
waters threaten the reclaimed lowlands of the 
lower Sacramento and San Joaquin rivers. 
At present the waters which annually flood 
the Yolo basin are merely backwater from the 
lower reaches of the river. Upon completion 
of the long spillway now under construction 
farther up the river, this channel will be 
opened and used as an overflow route. 


Blasts Too Near Foundation 
Caused Akron Building Collapse 


The recent collapse of the Beacon-Journal 
Building at Akron, Ohio, noted in last week’s 
issue, was due to the setting off of dynamite 
blasts within 6 ft. of that structure. Excava- 


THE ROAD IS SHOWN IN THE INSERT 


tion in the lot adjoining the wrecked building 
had weakened the walls, and when blasting 
was done only 6 ft. away the building collapsed. 
Nine people were killed and twenty-eight in- 
jured. That structural weakness did not cause 
the accident is shown by the fact that nearly 
100 persons climbed to the roof only a few 
days ago to view a parade. 


Storm Wrecks Kemp City, Okla. 


Twelve business houses, a two-story hotel 
and sixty residences in Kemp City, Okla., were 
destroyed May 20 by a tornado. The little 
town of 300 was almost completely destroyed 
and it is said that no efforts will be made to 
rebuild. 


Court Says General Superinten- 
dent Can Recover Damages 


A new construction was recently put on the 
Arizona Employers’ Liability law by the state 
Supreme Court, which held that a general 
superintendent or manager of a company has 
a right to recover damages for personal in- 
juries received in hazardous occupations. The 
decision was rendered in the case of A.. E. 
Deyo vs. Arizona Grading & Construction 
Company, of Tucson. A tunnel was being 
driven on which Mr. Deyo was employed as 
superintendent in charge of operations. An 
accident took place in which he was injured. 
The lower court held that Mr. Deyo had failed 
to establish his status as a workman. The 
Supreme Court reversed that judgment, rul- 
ing that the word “workman,” as used in the 
act, means employee. 


Students of University of Michigan 
Hold Spring Exhibit 


The students of the college of engineering 
and architecture and the departments of nat- 
ural science of the University of Michigan 
held an exhibition May 18 and 19. The affair 
was conducted by the students to foster a spirit 
of mutual understanding by demonstrating 
the work they are doing and the tools they 
use. . 

The civil-engineering branch was_ repre- 
sented by five departments. The hydraulic 
engineers showed a working model of a modern 
power development and irrigation project; the 


cost oF $400,000, PROVIDES AN 18-FOOT HIGHWAY BEYOND REACH OF 


roads department tested and explained various 
road materials, structures and tools; the struc- 
tural students displayed bridge, culvert and 
building models; the railway students exhib- 
ited railroad devices and the sanitary engi- 
neering department showed a working model. 
of an Imhoff tank. 


$45,000,000 Flood Control Bill 
Passes House—Goes to Senate 


The flood-control bill, authorizing the ex- 
penditure of $45,000,000 for flood control and 
general improvement of the Mississippi River, 
was passed by the U. S. House of Representa- 
tives May 17. The vote was 180 to 53. The 
bill now goes to the Senate. 
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Town Fathers Work Nights to Re- 
move Undesirable Railway 


For more than twenty years the Houston & 
Texas Central Railroad operated, without a 
franchise, a switching track in Bryan, Tex., 
which connected its tracks with those of the 
International & Great Northern Railroad. 
This track, which was the subject of much 
discussion by Bryan’s business men, passed 
within 15 ft. of the best hotel, and sparks from 
the engines threatened to cause fires in adja- 
cent cotton sheds. 

No arrangement could be made for the 
track’s removal. The mayor of Bryan was in 
the undesirable position of having to serve 
his people and, at the same time, hold his posi- 
tion as towerman with the Houston & Texas 
Central Railruad. The city council, however, 
met May 6, without the mayor, and voted to 
pave the street intersected by the switching 
track and to remove any obstructions which 
might interfere. A contract was immediately 
made with a contractor, and at 6.30 p. m. the 
same day laborers started tearing up the 
switching track which constituted the “obstruc- 
tion.” At 2 a. m. the next morning the con- 
crete paving had been laid. The solution to 
the nice problem in diplomacy confronting the 
mayor has not yet come to hand. 


Grand Rapids Has Gas Explosion 


Vapor from gasoline in the sewers of Grand 
Rapids, Mich., entering electric cable conduits 
of the Consumers’ Power Company, is consid- 
ered the cause of two explosions in the busi- 
ness section of the city near Campau and 
Pearl Streets, May 17. The first explosion 
blew off a few manhole covers. The second 


EXPLOSION WRECKS BRICK PAVEMENT 


one, a few minutes later, wrecked the brick 
pavement laid in cement as shown and broke 
window glass in the vicinity. A fire started, 
but was put out by pouring water into the 
conduits. 


Cincinnati Will Have Unofficial 
City Planning Commission 


An unofficial city-planning commission of 
five members is soon to be appointed by the 
Mayor of Cincinnati. The«city council re- 
cently refused to authorize the appointment 
of a permanent body under the present law 
requiring a two-thirds majority of the council 
to overrule acts of the commission. 


Instruct Chicago Engineers in Mili- 
tary Bridge Building 


A practical demonstration of military bridge 
building was given a week ago by the Joint 
Committee on Military Engineering, Chicago. 
Capt. L. S. Marsh of the engineer company 
of the Illinois National Guard supervised the 
exhibition in Grant Park. 

Now that the lecture course is half over the 
committee is considering what to do to con- 
serve the interest shown. Since engineers 
must have at least some rudimentary military 
training, evening drills are to be started. Ad- 


Elevator Tower Is 30 Feet Square 
and 180 Feet High 


THIS CONCRETE SHAFT WAS RECENTLY 
COMPLETED FOR THE CHICAGO, MILWAUKEE 
& ST. PAUL RAILWAY AT KANSAS CITY, MO., 
BY JAMES T. STEWART & COMPANY, INC., 
ENGINEERS AND CONTRACTORS, OF CHICAGO. 


vantage may also be taken of the offer of a 
suburban wooded area on which engineering 
tactics may be carried out. 

Major H. B. Ferguson, Corps of Engineers, 
U.S. A., Milwaukee, spoke May 11 on “Service 
of Reconnaissance and _ Castramentation.” 
Major P. S. Bond, Corps of Engineers, U. S. 
A., Cleveland, author of the series of military 
engineering articles which appeared in recent 
issues of the Engineering Record, addressed 
the committee May 18 on “Communications 
and Stream Crossings,” illustrated with slides 
and moving pictures. Capt. H. B. Sauerman, 
organizer of the National Guard engineer com- 
pany in Chicago, gave a lecture May 25 on 
“Fortifications.” 


Minnesota Highway Commission 
Starts Publication of Journal 


Beginning this month the Minnesota State 
Highway Commission begins the publication 
of an official medium known as the Minnesota 
Highway Journal. The object is to spread in- 
formation regarding the commission’s work. 
It will be sent not only to assistant engineers, 
but to others interested in the betterment of 
roads and bridges of the state. Copies will 
be mailed to county engineers, superintendents 
of highways, county auditors and members of 
county boards. Others interested can receive 
copies upon application. The office of the 
commission is in the Shubert Building, St. 
Paul. 


Engineering Society Activities 


The Harvard Engineering Society of New 
York will hold its annual field day at the Short 
Hills (N. J.) Club to-day. Baseball, tennis and 
other sports have been arranged, together with 
a dinner in the evening. 

The Engineers’ Club of Seattle, on May 18, 
entertained as its guest at the regular noon 
luncheon Thomas Riggs, Jr., of the Alaska 
Engineering Commission. He discussed the 


new government railroad in Alaska. 


The Engineers’ Society of Northeastern 
Pennsylvania held a meeting May 18 at which 
Herbert Axford, of the coal-mining department 
of the Delaware, Lackawanna & Western Rail- 
road, discussed the design and operation of 
pumps. : 

The Engineers’ Club of Trenton Held its last 
spring meeting May 25, at which W. L. D’Olier, 
of the D’Olier Centrifugal Pump & Machine 
Company, presented an illustrated paper en- 
titled “Progress and Development of the Art of 
Sewage Treatment.” 


The Associated Engineering Societies of St. 
Louis was addressed May 24 by William A. 
O’Brien, chief engineer of the Little River 
Drainage District, of Missouri, who discussed 
the work of the district. The meeting was 
held at the Engineers’ Club under the auspices 
of the St. Louis Association of Members of the 
American Society of Civil Engineers. 

The Engineers’ Society of Western Pennsyl- 
vania recently held the fourth of a series of 
military engineering lectures, at which Major 
J. C. Oakes, Corps of Engineers, U. S. A., gave 
a lecture on “Military Roads, Bridges, Fords 
and Ferries.” At the May 16 meeting Sanford 
E. Thompson, consulting engineer, of Boston, 
discussed scientific methods in construction. 


The Texas Association of Members of the 
American Society of Civil Engineers held a 
meeting at Galveston, May 19 and 20. The 
following papers were presented: “Relative 
Strengths of Concrete Due to Varying Propor- 
tions of Cement,” by Prof. F. E. Giesecke, 
University of Texas; “Features of Engi- 
neering Interest and the City of Galveston,” 
by W. M. Blackburn, Galveston, and “Industrial 
Preparedness,” by John B. Hawley, of Fort 
Worth. Election of officers will take place at 
the meeting next October at Dallas. 


The American Society of Civil Engineers held 
on May 24 the regular semi-monthly meeting 
adjourned from May 17 on account of the death 
of Dr. Elmer L. Corthell. H, de B. Parsons pre- 
sented an illustrated paper on “Engineering 
Fallacies.” A letter from Col. E. W. Van C. 
Lucas of the Twenty-second Regiment of Engi- 
neers, N. Y. National Guard, stated that it was 
desired to get 3000 men to join the National 
Guard during the month of May. Capt. E. F. 
Robinson then made a short address urging the 
engineers to join, pointing out both the desira- 
bility of individual preparedness for military 
purposes and the value of the training for 
every-day civil life. 
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What Engineers and 


- Contractors Are Doing 


MORGAN CILLEY, formerly assistant 
mechanical engineer in the office of public 
roads, U. S. Department of Agriculture, was 
recently appointed estimator and computer in 
the supervising architect’s office of the treas- 
ury department, at Washington, D. C. Mr. 
Cilley was graduated from the Cooper Union 
school in New York City in 1907, which he 
attended while working in that city. His first 
employment was with the Brackett Bridge 
Company, of Cincinnati, as computer and 
draftsman in 1900. He spent 1901 and 1902 
with the De Dion, Bouton Motorette Company, 
of Brooklyn, after which he was employed by 
Purdy & Henderson, consulting engineers, of 
New York City. He later went to the Em- 
pire Bridge Company, of Brooklyn, and then 
became connected with Westinghouse Church 
Kerr & Company, of New York. In 1905 he 
was engaged on tunnel work by the Pennsyl- 
vania, New York & Long Island Railroad. He 
was made building inspector and assistant en- 
gineer to the building superintendent of the 
Brooklyn Rapid Transit Company in 1906, 
but resigned the next year to become asso- 
ciated with Charles W. Leavitt, landscape 
engineer, of New York City. From 1908 to 
1911 he was in the employ of the U. S. gov- 
ernment in the Philippine Islands as assistant 
engineer and later as district engineer in the 
Bureau of Public Works. The Troy Wagon 
Works Company, of Troy, Ohio, made him 
special representative in eastern Canada in 
1911. He was later consulting engineer and 
assistant factory superintendent for that com- 
pany. He became connected with the U. S. 
Department of Agriculture in 1914. 


FERRIS LEROY FRANCISCO, con- 
sulting engineer, of New York City, has been 
appointed a member of the board of super- 
vising engineers of Chicago. Mr. Francisco’s 
first engineering work was with the Newark 
(N. J.) Electric & Power Company. He spent 
two years with that company, after which he 
was engaged by various Eastern electric rail- 
ways on nearly every kind of engineering 
work. In 1902 he was made engineer for the 
Continental and American tobacco companies, 
at Louisville, Ky., and in 1905 rose to the posi- 
tion of chief engineer for the American 
Tobacco Company and all its subsidiaries. 
While in that position he supervised buildings 
in various cities costing more than $3,000,000. 
Four years ago he became a member of the 
firm of Francisco & Jacobus, engineers and 
architects, New York City. Mr. Francisco 
will retain his connection with his firm, with 
offices in New York and Chicago. 


W. A. McINTYRE has resigned as chief 
highway engineer for the Association of 
American Portland Cement Manufacturers to 
become assistant manager of the Hy-Rib, lath 
and highway department of the Trussed Con- 
crete Steel Company, with headquarters at 
Youngstown, Ohio. Mr. McIntyre was grad- 
uated from the civil-engineering department 
of the University of Pennsylvania in 1904. 
For two years prior to entering college and 
also during each summer and until the end of 
1906, he was with the firms of Chester E. 
Albright and Albright & Mebus, of Philadel- 
phia, on land development and sewer and trol- 
ley construction. He was later with the gov- 
ernment on suction-dredge work in the Dela- 
ware River and New York harbor, after which 
he was superintendent of construction for W. 
Gordon Smith, of Hammond, Ind. Mr. Mc- 
Intyre spent 1908 and 1909 with the city of 
Philadelphia in the bureau of surveys. _He 
was engineer and superintendent of high- 
ways of Lower Merion Township, Pennsyl- 
vania, during 1910 and 1911. He became con- 
nected with the Association of American Port- 
land Cement Manufacturers in 1912. 


. Company, of Kearney, Neb. 


CHARLES G THORNBURG has re- 
signed as assistant engineer in the Bureau of 
Water of Philadelphia to become resident en- 
gineer for Frank C. Roberts & Company on 
the construction of an ore dock at Port Henry, 
N. Y., for the Lake Champlain & Moriah Rail- 
road, Mr. Thornburg was recently in charge 
of the construction of the sedimentation basin 
at the Torresdale filters, at Philadelphia. 


OLAF LAURGAARD, consulting engi- 
neer, of Portland, Ore., is a candidate for one 
of the twelve Republican nominations for state 
representative from Multnomah County. Mr. 
Laurgaard was the engineer in charge of the 
construction of the Tumalo irrigation project 
in central Oregon, built by the state in 1918. 
He is thirty-six years of age, a graduate of 
the University of Wisconsin and has lived in 
Portland since 1910. He was also assistant 
engineer on the Okanogan (Wash.) govern- 
ment irrigation project and engineer in charge 
of the construction of the Conconnully dam of 
that project. He is at present consulting 
engineer on the Suttle’s Lake, Paisley and 
Brewster projects. 


A. F. MAcCALLUM has resigned as 
city engineer of Hamilton, Ont., to fill a sim- 
ilar position at Ottawa. 


M. T. CANTELL was recently made 
municipal engineer of St. Vital, Man. 


WILLIAM E. Foss, who has been act- 
ing chief engineer of the Metropolitan Water 
and Sewerage Board of Massachusetts since 
August, 1915, has been made chief engineer 
of the board. Mr. Foss began his engineer- 
ing career in 1885 as rodman in the city sur- 
veyor’s office at Boston. He was made transit- 
man a year later and in 1889 was appointed 
engineer for the West Kearney Improvement 
He returned to 
Boston later in that year to become assistant 
engineer for the western division of the water- 
works. After six years’ service he was made 
division engineer of the Metropolitan water- 
works of Boston, in charge of designs, esti- 
mates and construction. Mr. Foss has acted 
as consulting engineer for various cities and 
corporations. 


A. F. MCMAHON will have charge of the 
bitulithic paving at Grinnell, Iowa, the contract 
for which was recently awarded to William 
Horrabin, of Iowa City. Mr. McMahon has had 
entire charge of 200,000 sq. yd. of bitulithic 
paving in Grinnell during the past seven years. 


Howarp E. Hype, formerly acting city engi- 
neer of Manila, and for many years principal 
assistant engineer of the sewerage system and 
street paving work at Havana, Cuba, has re- 
signed from his position in connection with the 
new waterworks for Providence, R. I. After 
June 1 he will become associated with Young 
& Hyde, Inc., contracting engineers, of New 
York City, with which company he has been 
indirectly connected for the past four or five 
years. 


WILLIAM BOWIE, on the recommendation 
of the superintendent of the U. S. Coast and 
Geodetic Survey, and the secretary of com- 
merce, has just been appointed the member 
from the United States of the Permanent Com- 
mission of the International Geodetic Associa- 
tion. Since 1909 Mr. Bowie has been chief of 
the division of geodesy of the coast and geo- 
detic survey. In 1912 he was one of the dele- 
gates from the United States to the convention 
of the International Goedetic Association, 
which met in Hamburg, Germany. This asso- 
ciation was organized more than fifty years ago 
for the purpose of securing the co-operation 
the European nations in undertaking certain 
geodetic problems which were international in 
scope. 


HENRY W. DUN has resigned as assistant 
engineer in the office of the city engineer of 
Albany, N. Y., to accept a position in the engi- 
neering department of the Atchison, Topeka 
and Santa Fe Railway. 


G. A. HARWOOD, chief engineer of electric 
zone improvements of the New York Central 
Railroad, has been appointed engineering 
assistant to the vice-president of operation, 
with headquarters at New York City. Mr. 
Harwood was born in Waltham, Mass., in 
1875, and was graduated from Tufts College 
in 1898. During his college course he did sum- 
mer work with the Fitchburg Railroad (now 
part of the Boston & Maine), and after gradu- 
ation he returned to this road, remaining until 
1900. In 1900 he came to the New York Cen- 
tral as draftsman. The following year he 
was made special assistant to the designing 
engineer, and from May, 1904, to February, 
1905, was engineer of grade crossing elimina- 
tion for the entire line east of Buffalo. In the 
latter month he was transferred to the electric- 
zone improvement work in and near New York 
City as assistant terminal engineer on the new 
Grand Central Terminal. A year later he was 
made terminal engineer, and late in the same 
year (November, 1906) was appointed chief 
engineer of electric-zone improvements. Be- 
sides carrying through to completion the new 
Grand Central Terminal and the electrification 
of the terminal zone he has, with H. D. Jouett, 
designing engineer of West Side improve- 
ments, handled for the railroad the prepara- 
tion of plans for the reconstruction of the 
freight line on the west side of Manhattan 
(see the Engineering Record of May 6, page 
614) and has also been a member of a com- 
mittee negotiating with the city of Buffalo 
relative to a new union station at that point. 
Mr. Harwood is a director of the American 
Society of Civil Engineers and a member of 
the committee on electricity of the American 
Railway Engineering Association. For the 
present it is understood that he will retain his 
former duties with the railroad, and no suc- 
cessor is announced. 


Obituary Notes 


DAVID WEST CUNNINGHAM, mem- 
ber of the American Society of Civil Engi- 
neers since 1873, died at Montrose, Cal., May 
10, at the age of eighty-seven. Mr. Cunning- 
ham constructed many water systems through- 
out the New England states, among them be- 
ing the systems at Charlestown and Lowell, 
Mass., and the Boston waterworks. He spent 
six years in the service of the Chilean govern- 
ment, during which time he constructed the 
Tarkio Valley Railroad, said to be the first 
across the Andes Mountains. Mr. Cunning- 
ham, who was a graduate of Harvard Uni- 
versity, retired from active engineering prac- 
tice about twenty years ago. 


JAMES M. MACK, head of the Mack Pav- 
ing Company, of Philadelphia, died May 18 at 
his home in that city. He had been in the con- 
tracting business in Philadelphia since 1900. 


HuGH BROWN, who was connected with 
the early construction of the Grand Trunk 
Railway in Canada, died in Detroit, May 19, at 
the age of 87. 


ERNEST GAy, consulting engineer, of 
Windsor, Ont., died in that city, May 21, at the 
age of 53. 


CHARLES W. APPLEBY, who resigned as 
city engineer of Albany, N. Y., three years ago, 
died in that city May 20. Since leaving the 
employ of the city Mr. Appleby had been en- 
gaged in general contracting. 


FREDERICK H. MEYERS, assistant engi- 
neer in the drafting division of the headquar- 
ters department of the Board of Water Supply, 
New York City, died May 21. He entered the 
service on the Catskill Aqeduct in 1906 as topo- 
graphical draftsman at Poughkeepsie. He was 
made assistant engineer in 1911 and was trans- 
ferred to New York City in 1914. 
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New Road Machine Has Rotary 
Displacement Pump 


A combination road-maintenance and con- 
struction truck has just been introduced by the 
White Company, of Cleveland. The machine 
has facilities for sprinkling and flushing 
streets, applying heavy or light oils to roads 
and spreading hot asphaltic oils to road sur- 
faces under a penetrating pressure. The iron 
tank which holds the liquids can be detached 
and the truck used with an ordinary body for 
general hauling. 

Two of the chief features of the truck are 
the rotary displacement pump and the special 
White heating system. The temperature of a 
tank full of material can be raised at the rate 
of 1 deg. a minute and maintained at 350 deg. 

The pump is driven by a lay shaft from 


without repairs. To give the benefit of this 
experience to architects, engineers and owners 
of Barrett specification roofs, a twenty-year 
surety bond guaranty will be given, without 
charge, on all Barrett specification roofs of 
50 squares or more in the United States and 
Canada, in towns of 25,000 or over, and in 
smaller centers where Barrett inspection serv- 
ice is available. The roof must be laid by a 
roofing contractor in strict accordance with 
the Barrett specification dated May 1, 1916, 
and subject to the inspection and approval 
of the Barrett Company. 


New Line of Jaw Crushers Demon- 
strated at Columbus 


Tests and demonstrations of the new line 
of jaw crushers being placed on the market 


AUTOMATIC DRIP TROUGH PREVENTS LEAKAGE AFTER OIL HAS BEEN TURNED OFF 


the rear of the transmission case. It can be 
used to fill the tank with oil or water by means 
of an intake pipe at the front, or to load direct 
from freight cars. As the pump has a lift 
of 13 ft., the truck need not be on a lower 
level than the cars. While the liquid is being 
heated the pump keeps it in constant circula- 
tion, preventing the heavy oils from settling 
at the bottom of the tank. Oil is delivered 
to a set of sixteen nozzles on the rear of the 
truck and spread uniformly over a strip of 
road 8% ft. wide. The 80-lb. pressure drives 
the liquid into the crevices of the road surface 
and binds it firmly. After the oil has been 
turned off the pump carries the quantity re- 
maining in the pipes back into the tank. An 
automatic drip trough prevents leakage. 

The heater is located on the rear of the 
tank. It consists of a gasoline burner which 
uniformly distributes heat to the boiler flues 
in the lower section of the tank. Danger of 
igniting the liquid in the tank is said to be 
eliminated. 

The tank can be cleaned by using the pump 
pressure to circulate kerosene. A small tank 
of this cleaning fluid is attached to the left 
side of the tank. 


Issues 20-Year Guaranty Bond 


Experience has convinced the Barrett Com- 
pany that with the workmanship properly 
safeguarded a Barrett specification roof will 
last for a minimum period of twenty years 


by the Jeffrey Manufacturing Company, of 
Columbus, Ohio, were recently made at the 
Jeffrey plant before a number of engineers 
and contractors’ supply dealers. The new 
crushers, which embody distinctive features 
of design, are said to have received the en- 
thusiastic approval of those present. The 
Jeffrey pulverizers and loading machines were 
also demonstrated. 

In the evening the party was entertained at 
a banquet at the Athletic Club of Columbus. 
Officers of the company were present to pledge 
their support to the agents who will sell the 
new line. L. A. Kling, manager of the new 
department, presided. 


Concrete Mixer Operated by In- 
mates of Insane Asylum 


The Chain Belt Company, of Milwaukee, 
claims that the term “fool proof” may well be 
applied to its concrete mixers. In substan- 
tiation of this assertion, the mixer owned by 
the Michigan State Hospital for the Insane, at 
Kalamazoo, and operated by the inmates, is a 
“Chain Belt.” According to the foreman in 
charge, the inmates do good work, although 
they have to be handled carefully. 


Foreign Products Exhibited 


A comprehensive collection of foreign-made 
articles was on exhibition at the annual meet- 
ing of the National Association of Manufac- 
turers held in New York City, May 15 to 17. 


Four large collections of hardware, cotton and 
woolen goods, paper and stationery, together 
with reports from the Bureau of Foreign and 
Domestic Commerce covering foreign market 
conditions, offered an unusual opportunity for 
the American manufacturer to acquaint him- 
self with existing conditions in foreign coun- 
tries. 


Dealers and Manufacturers Meet 


A joint convention was held May 10 to 12 
at Pittsburgh, composed of members of ‘the 
Southern Supply and Machinery Dealers, Na- 
tional Supply and Machinery Dealers and 
American Supply and Machinery Manufac- 
turers associations. 

The morning of Monday, May 10, was de- 
voted to a joint open session at which ad- 
dresses of welcome were made by H. P. Bope, 
of the Carnegie Steel Company, Robert Gar- 
land, of the Garland Nut & Rivet Company 
and F. J. Lanahan, of the Fort Pitt Malleable 
Iron Company. The associations met in their 
respective halls Monday afternoon and ‘con- 
tinued with their respective separate pro- 
grams. 


Business Notes 


The Parker Supply Company of New York 
City has removed its offices to 785 East 135th 
Street. 

David Lupton’s Sons Company has opened 
a direct sales office in the Oliver Building, 
Boston, with Harry Wolf as sales engineer. 

Bruno Grosche & Company, of New York 
City, will hereafter be known as the S. P. F. 
Wood Preserving Company. The offices remain 
at 90 Wall Street. : 

O. E. Thomas has been appointed district 
manager for the Terry Steam Turbine Com- 
pany of Hartford, Conn. Mr. Thomas will have 
headquarters in the Washington Building, Los 
Angeles, and handle sales in Arizona and parts 
of California and Nevada. 

The International Filter Company of Chicago 
has appointed Wilbur S. Wilding Eastern rep- 
resentative, with headquarters in the Wool- 
worth Building, New York City. A few years 
ago Mr. Wilding took charge of the San Fran- 
cisco office of this company. 

The Standard Brick Company, of Crawfords- 
ville, Ind., has taken a license from the Dunn 
Wire-Cut-Lug Brick Company for the manu- 
facture of wire-cut-lug paving brick. This 
makes thirty companies operating forty-eight 
plants now engaged in the manufacture of 
wire-cut-lug brick. 

D. A. Casey, who has been connected with 
the Westinghouse Electric & Manufacturing 
Company for the past six years as machinery 
salesman through the Pittsburgh territory, re- 
signed May 15. He has organized the Service 
Supply & Equipment Company, with offices in 
the Fulton Building, Pittsburgh, Pa. 


Trade Publications 


The following companies have recently issued 
trade literature: 


Blaw Steel Construction Company, Pitts- 
burgh, folder, illustrated, describing Blaw 
Adjustable Rectangular Culvert Form. 


Zelnicker Supply Company, St. Louis, cata- 
log, 8% x 3% in., 10 pages. A list of special 
bargains in second-hand equipment for con- 
tractors. 


Link Belt Company, Chicago. Booklet 267, 
“Moving Material Indian File,” 3% x 6% in., 
24 pages, illustrated. Describes a variety of 
belt and other conveyors. 


James Leffel & Company, Springfield, Ohio. 
Bulletin 54; 6 x 9 in., 32 pages, devoted to 
Leffel turbine waterwheels. Describes methods 
of measuring stream flow. By referring to 
tables horsepower and other data regarding 
installation of turbines are available. Installa- 
tions of every kind of turbine are well shown 
in four-color illustrations. 


